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1.0 BASELINE RISK ASSESSMENT 

Conestoga-Rovers & Associates (CRA) has prepared this Baseline Risk Assessment 
(B^) for Operable Unit 1 (QUI) of the South Dayton Dump and Landfill Site (SDD) 
located in Moraine, Ohio (Site). A Site location map is presented on Figure 1.1 and a Site 

. plan is presented on Figure 1.2. 

The Site was originally defined in the Statement of Work (SOW), which formed 
Appendix A to the Administrative Settlement Agreement and Order on Consent 
(ASAOC). The Site was later divided into OUl and OU2. On February 24, 2010, the 
USEPA, Ohio EPA, and the Respondents met to discuss the scope of the Streamlined 
RI/FS and agreed to the following revised boundaries for OUl and OU2. OUl 
comprises the Site as defined in the ASAOC, as well as adjacent parcels upon which 
waste was placed by the Site operators. Specifically, OUl includes the following parcels 
as shown on Figure 1.2: 

• Parcel 5054 (Valley Asphalt) 

• Parcels 5171,5172,5173,5174,5175,5176,5177, and 5178 (Boesch and Grillot) 

• Parcels 3753 and 4423 (Jim City Salvage) 

• Parcels 4610 and 3252 (Ronald Bamett) 

• Parcel 3274 and the portions of Parcels 3056, 3057, 3058, 3275, and 3278 upon which 
waste has been placed (Miami Conservancy District, "MCD") 

The Streamlined OUl FS will also include an assessment of treatment options for 
shallow groundwater (i.e., nominally at an elevation above approximately 675 ft AMSL, 
or above the first till layer, whichever is encountered first) beneath the Site^. 

OU2 includes the following areas not contained by OUl; 

• Landfill material, surface and subsurface soil, and hot spots outside the OUl Area 
(e.g., the floodplain^ area between the Site and the Great Miami River (GMR)) 

• Deeper groundwater [i.e., nominally at elevations below 675 feet above mean sea 
level (ft AMSL), above the elevation of the Till-Rich Zone] within and outside the 
OUl Area 

# 

The delineation of shallow groundwater is not absolute and where shallow OUl groundwater 
contamination extends a short distance below 675 ft AMSL, the contamination below 
675 ft AMSL would also be remediated where feasible and appropriate. 
The MCD defines a floodplain as a strip of relatively flat and normally dry land alongside a 
stream, river or lake that is covered by water during a flood. 
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• Shallow groundwater outside the OUl Area 

• Leachate outside the OUl Area (e.g., the floodplain area between the Site and the 
GMR) 

• Landfill gas and soil vapor outside the OUl Area 

• Surface water and sediment outside the OUl Area (e.g., the floodplain area between 
the Site and the GMR) 

• Air outside the OUl Area 

This rqjort constitutes the BRA Report for OUl. Where potential impacts to receptors 
in OU2 are identified in the BRA, these potential impacts will be investigated and 
addressed as part of the OU2 RI/FS. The BRA presents an evaluation of the potential 
exposure and human and ecological risks under both the current and plarmed future use 
of the Site for indusfrial/commercial purposes. The BRA was completed consistent with 
USEPA guidance described in Section 6.0 of this BRA. The basis of this evaluation is that 
no remediation has occurred at the Site. 

1.1 OBTECnVE OF THE BRA 

In 2007, tiie United States Eiivironmental Protection Agency (USEPA) prepared a 
Streaihlined Risk Assessment (SRA) using the then available data for the Site. The data 
used in the preparation of the SRA were as much as 10 years old or older and were of 
varying levels of quality. 

Subsequent to the preparation of the SUA, the Respondents completed geophysical, soil, 
landfill gas/soil vapor, and groimdwater investigations and generated additional data 
with respect to contamination at the Site. The results of these investigations have been 
summarized in letter reports to USEPA and the Remedial Investigation (RI) report 
(CRA, April 2010). This BRA uses all the available data to more completely characterize 
the risks posed by tiie Site to human and ecological receptors. CRA notes that the 
validity of some of tiie historical data cannot be verified as information regarding 
sample collection ^d quality assurance/quality control procedures do not exist. 
However, CRA has used these data to supplement the data collected by CRA, which 
were collected in accordance with the USEPA-approved draft Field Sampling Plan and 
Quality Assurance Project Plan (QAPP). The chemical concentrations in the historical 
data are similar to concentrations in samples collected by CRA, which provides some 
confidence in the reliability of the Wstorical data. The historical data serve to provide a 
more complete understanding of Site conditions and, for this reason, were included in 
the BRA. 
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The purpose of the BRA is to evaluate the potential human health and ecological risks 
posed by Site media under current and potential future Site conditions, assuming no 
additional remedial actions are taken at the Site. The specific goals of the risk 
assessments are: 

• Identify and provide analysis of baseline risks (defined as risks that might exist if no 
further remediation were conducted at the Site) and identify what areas of the Site 
may require further remedial action 

• Provide a basis for determining the level of chemicals that czm remain on Site and 
still not adversely impact human health and the environment 

• Provide a basis for comparing potential health and environmental impacts of various 
remedial alternatives 

1.2 ORGANIZATION OF THE BRA 

The BRA is organized as follows: 

• Section 1.0: Introduction 

Presents background information relevant to this BRA, presents the 
purpose of this BRA, and outlines the organization of this BRA 

• Section 2.0: Site Characterization 

Presents a brief Site overview and history, the nature and extent of the 
contamination, and the geological and hydrogeological conditions 
present at the Site 

• Section 3.0: Baseline Human Health Risk Assessment 

Presents a summary of the potential human exposure pathways, die 
conceptual site model (CSM), the selection of Contaminants of 
Potential Concern (COPCs), the risk cheiracterization and toxicity data 
used to calculate the non-carcinogenic hazards and carcinogenic risks, 
and quantifies exposure based on the exposure assumptions 

Baseline Ecological Risk Assessment 

Presents a summary of the potential ecological exposure pathways, 
the ecological CSM, the selection of COPCs, the risk characterization 
and toxicity data used to calculate the non-carcinogenic hazards and 

• Section 4.0: 
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carcinogenic risks, and quantifies exposure based on the exposure 
assumptions 

• Section 5.0: Summary and Conclusions 

Presents a summary of the findings of the BRA 

A list of references cited in the BRA is presented in Section 6.0 of this document. 
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2.0 SITE CHARACTERIZATION 

2.1 SITE LOCATION 

The Site is located at 1901 through 2153 Dryden Road and 2225 East River Road in 
Moraine, Ohio. The Site location is shown on Figure 1.1. The Site is bounded to the 
north and west by the Miami Conservancy District (MCD) floodway (part of which is 
included in the definition of the Site), the Great Miami River Recreational Trail and the 
Great Miami River (GMR) beyond, to the east by Dryden Road with light industrial 
facilities beyond, to the southeast by residential and commercial properties with East 
River Road and a residential trailer park beyond, and to the south by imdeveloped land 
with industrial facilities beyond. The Site has been defined in the SOW as. an area of 
approximately 80 acres, including the Valley Asphalt plant in the northernmost portion 
of the Site (Parcel 5054), an auto salvage yard in the soulheast and a gravel pit/quarry 
pond in the southern part of the Site. The central 40 acres (described as 23 acres in some 
documents) of the Site were referred to as the South Dayton Dump and Landfill in some 
reports. More recent information including an undated tax map in the Montgomery 
County Health District (MCHD) files, soil boring logs, drums foimd at Valley Asphalt, 
USEPA's air photo analysis, underground storage tank (UST) closure reports, the 
deposition of Horace (Jack) Boesch Jr., and investigations completed as part of the RI 
indicate that landfilling or other waste disposal or handling activities occurred across 
most of the Site and that the Site extends partially onto the adjacent MCD-owned 
floodway to the west of the Site. 

2.2 SITE FEATURES 

The Site is located on a flat parcel of land which has undergone extensive grading and 
backfilling associated with prior gravel mining and landfill activities. A heavily 
vegetated man-made embankment is present along the central (Parcel 5177) portion of 
the Site, and extends past the northern and western boundary of Parcel 5054, along the 
GMR. According to Jack Boesch (son of one historic owner/operator of the Site) the 
embankment was constructed by the Site owners/operators of fill materials, possibly 
including slag, ash and foundry-type sands. Portions of the embankment are located on 
the MCD property. The grassy area between the berm and the GMR is part of the 
100-year floodway and owned by the MCD. 

Several drum remnants were present along the surface of, and partially buried within, 
the north embankment. Some municipal waste was also observed on the surface 
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directly adjacent to the former air curtain destructor' (ACD) to the northwest of the 
depression. The topography of the Site is somewhat variable, with a depression area in 
the west-central portion of Parcel 5177, several mounded areas of fill and a ravine along 
the south-central part of Parcel 5177, and a low-lying area along the entire southern 
portion of the Site. The topography in the area of the embankment suggests that during 
the periods of filling, waste haulers drove along the perimeter haul roads around the 
west-central portion of the Site iand dumped loads from the edge of the road into the 
depression. Piles of con^te debris were scattered throughout to the south of the 
depression. An unpaved access road oriented east-west extends from the undeveloped 
City of Moraine Road Allowance (tiie unnumbered parcel between Parcels 4610/3207 
and 5176/5177) through the center of the Site. Portions of the Site are within the 
100-year floodway*, including the majority of the Site to the south of the Valley Asphalt 
property. Historic accoimts from the landfill operator indicate that portions of the Site 
have flooded. The extent of flooding is not known; however, a 1959 aerial photo shows 
the entire extent of Site flooding during one event. 

The Site has a fence aroxmd the majority of the central 25 acres (Parcel 5177) while 
separate fencing encompass most Of the northern and southern parcels that are within 
the Site boundary. The southern emd western portions of the Quarry Pond are not 
fenced and there is not a fence between Valley Asphalt and the MCD 
flood way/r^reational trail. 

2.3 LAND USE 

A summary of the local land use in the vicinity of the Site was obtained by reviewing the 
1991 Dayton South, Ohio 7.5 minute United States Geologic Service (USGS) topographic 
quadr^lngle map and \vas updated based on visual observations made during the Site 
inspections conducted by CRA, in November 2005 and September 2006. Local land uses 
were verified in part through visits to the Site and surrounding areas. Local land use in 
the one square mile encompassing the Site consists of a mixture of residential, 
commercial, industrial, recreational, and transportation uses. 

Historically used to mcinerate refuse transported to the Site, see the OUl RI Report, for more 
complete details. See also Section 2.4 below 
MCD defines floodway as the channel of a river or watercourse and the adjacent land areas that 
have been reserved in order to pass a specified flood discharge. The floodway is an extremely 
haz^dbiu area during flood events, and is usually characterized by any of the following: 
moderate to high velocity flood waters, high potential for debris and projectile impacts, and 
moderate to high erosion forces. 
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Residential properties exist more than 1,500 feet (ft) north of the Site beyond the 
opposite bank of the GMR. A small trailer park is located 200 ft east-southeast of the 
Site across Dryden Road. Seven residences bound the Site to the southeast along East 
River Road. Commercial and industrial properties bound the Site to the east and south, 
including a maintenance facility owned by Dayton Power and Light (DP&L). 
Additional commercial and industrial properties are located on the opposite bank of the 
GMR to the northeast, north, northwest, west, and southwest. The Montgomery County 
Sewage Disposal facility is located along the opposite bank of the GMR to the southwest 
of the Site. Small and large cemeteries zu-e located beyond the opposite bank of the 
GMR, to the northwest, and beyond 1-75 to the east-southeast. Mineral extraction has 
occurred on properties beyond 1-75 to the southeast. 

Recreational and open space land uses occur eilong the banks of the GMR, which 
meanders northeast, north, northwest, west, and southwest of the Site. A hiking and 
biking trail is present on the north and west Site boundaries. A golf course is located 
west of the Site beyond the opposite bank of the GMR. Interstate Highway 1-75 is 
present northeast, east, and south of the Site. Railroads are east and west of the Site and 
various roadways are present surrounding the Site. 

With the exception of Parcel 3274 and the portion of the southern half of Parcel 3275 that 
is included within the definition of the Site, the entire Site is zoned M-2 General 
Industrial'. Parcels 3274 and 3275 are owned by MCD. Parcel 3274 and the southern 
half of Parcel 3275 are zoned 'C- Conservation'. Active businesses are present on 
Parcels 3252, 3753, 4423, 4610, 5054, 5171, 5172, 5173, 5174, 5175, 5176, and the northern 
portion of 5177. 

Properties located adjacent to the Site, including the MCD property between the Site and 
GMR (except the southern half of Parcel 3275, which is zoned 'C-Conservation') and the 
properties located between the Site and East River Road, are also zoned 'M-2 General 
Industrial'. Properties located between the Site and East River Road, zoned 'M-2 General 
Industrial', include a mix of residential dwellings and commercial operations. The 
residential dwelling on Parcel 3253 backs up to an automotive repair shop. All of the 
other residential dwellings back on to an auto salvage yard, two Parcels of which are 
within the Site boundary (Parcel 3753 and Parcel 4423). 

Properties located to the east of the Site, on the east side of Dryden Road, are zoned "M-2 
General Industrial", while properties southeast of East River Road and west of Dryden 
Road are zoned "M-1 Light Industrial". A residential trailer park is located across 
Dryden Road, and south of the DP&L maintenance facility and is zoned "M-2 General 
Industrial". Other than these residences, properties located to the south and to the east 
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of the Site are used for warehousing, manufacturing, equipment maintenance and 
repair, conuiiercial purposes, and fuel dispensing. 

The property to the south of the Site, Parcel 3264, is located adjacent and to the south of 
Parcel 3274. Parcel 3264 is divided into three sections. The two portions of Parcel 3264 
that are immediately adjacent to Parcel 3274, which are owned by the Montgomery 
Board of County Commissioners and zoned "C-Conservation", are used for a sewer lift 
station and a sewer right-of-way. The third portion of Parcel 3264, approximately 
19 acres in area, is owned by the City of Moraine. In August 2006, the City of Moraine 
approved a zonmg change for the 19-acre portion of Parcel 3264 from "C-Conservation" 
to "M-2 General Industrial District", xmder Moraine Ordinance 1640-06. 

2.4 SITE HISTORY 

The Site operated as a landfill from the early 1940's until 1996. Information on the Site 
history is contained in USEPA, Ohio EPA, and MCHD files for the Site, and on available 
historical aerial photographs and topographic maps (collectively referred to as "file 
materials"). A comprehensive Site history is presented in the OUl RI Report (CRA, 
April 2010). An approximate timeline of the Site history is presented below. 

• In 1936, Cyril Grillot and Horace Boesch acquired interests in portions of the 
approximately 40-acre central portion of the Site (Parcel 5171, 5172, 5173,5174,5175, 
5176, and 5177 on Figure 2.1). 

• In 1940, Alcine Grillot (Cyril Grillot's brother) began a landfill operation at the Site. 
I 

• In 1969, the MCHD first licensed the Site as a solid waste disposal facility. 

• In 1970, Alcine Grillot formed Moraine Recycling, Inc. and developed and 
constructed an ACD along the west side of the Site although it is unclear whether the 
ACD operated for any length of time as it was determined to be inoperable by 1971. 

• In 1974, the Ohio EPA took over the authority for annual license, however the 
licenses continued to be issued by and overseen by MCHD on behalf of Ohio EPA. 

• The license issued by Ohio EPA in 1976 allowed the Site to accept only dry 
commercial, industrial, and salvageable wastes and wood for burning. 

• The last license that was granted by the Ohio EPA was in 1986 and limited materials 
for disposal to construction and demolition debris. 

• In 1990, the South Dayton Dump stopped accepting and disposing of fly ash at the 
Site. 

• In early 1996 the Site closed. 
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2.5 PHYSIOGRAPHY 

The Site is located in the northwest portion of the City of Moraine in Montgomery 
County. The topography of the County is generally flat. Lands within the County can 
be characterized as broad, nearly level to gently rolling till plains. The Site itself is 
located on a relatively flat parcel which has experienced considerable grading and filling 
associated with prior gravel mining and landfill activities. Land use in Montgomery 
Coimty is a mixture of urban and suburban development and agriculture, with com, 
soybeans, and wheat being the most common crops. 

2.5.1 TOPOGRAPHY 

The topography of the Site is variable, with a depression area in the west-central portion 
of the Parcel 5177, several mounded areas of fill and a ravine along the south-central 
part of the Parcel 5177, and a low-lying area along the entire southern portion of the Site. 
Portions of the Site are within the 100-year floodway, including the majority of the Site 
south of the Valley Asphalt property. The topography of the area that was formerly 
used for auto salvage north of the ACD (Parcel 5177) as well as the area currently 
utilized by Jim City Salvage east of the Quarry Pond (Parcels 3753 and 4423) were 
observed to be fairly level. The topography of the central portion of the Site 
(Parcel 5177) is uneven, with significant mounding in some areas, depressions in others, 
and slopes indicative of waste filling boundeiries. 

A heavily vegetated man-made embankment is present along the central (Parcel 5177) 
portion of the Site, and extends past the northern and western boimdary of Parcel 5054, 
along the CMR. 

2.5.2 STORM WATER DRAINAGE PATTERNS 

CRA estimated surface runoff drainage patterns on and adjacent to the Site based on 
reviewing the 2005 topographic map and confirmed the flow patterns using the 2008 
topographic map. The Valley Asphalt property (Parcel 5054) is a relatively flat plateau 
and has drainage in all directions away from the property. Drainage from the area 
where the Valley Asphalt office and Quonset hut are located is towards the southeast, 
onto Pjarcel 5171 and then into the gutter along the west side of Dryden Road. Drainage 
from the parcels located along Dryden Road (Parcels 5172, 51^, and 5174) is partially 
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split - the building fronts drain eastwards toward Dryden Road, while the rear (west), 
drains towards the central portion of the Site (Parcel 5177). Surface drainage in the 
central portion of the Site (Parcel 5177) is towards the Large Pond, with the exception of 
a limited portion along the western embankment that drains west on Parcels 3058 and 
3278 and the portion of the north embankment of the Quarry Pond and ravine where 
drainage is southwards into the Quarry Pond. The presence of a dry ravine in the 
southeast comer of the central portion of the Site was noted during the 2008 
investigative activities. The ravine drainage feature appears to have been created 
through partial fill placement from the adjacent eastern and southern embarikments of 
the central depression. The ravine was filled with debris. CRA never observed the 
presence of water in the ravine drainage feature. Surface drainage from die 
embeuikment along the west edge of the Quarry Pond is to the west to Parcel 3275 and 
beyond. 

Surface drainage in the southern part of the Site is divided, with a crest approximately 
200 ft west of and parallel to East River Road, with drainage east of the divide going 
tow£u:ds East River Road and then southwest along the road. Drainage west of the 
divide (from Parcels 3753, 4610, 5178, 3274, and 4423) flows towards the Quarry Pond. 
Surface drainage from the Quarry Pond does not freely or directly flow to the GMR. 

Federally designated wetlands are located in the vicinity of the Quarry Pond and Large 
Pond (see Section 2.5.5 below). 

2.5.3 PONDS 

Surface water bodies at and in the vicinity of the Site include two intermittent ponds 
(Large Pond and Small Pond) located omSite, the GMR to the west and north of the Site, 
and the former water-filled sand and gravel pit (Quarry Pond) located along the south 
end of the Site. 

The Large Pond is located approximately 375 ft north of the Quarry Pond (see 
Figure 1.2), The Small Pond is located approximately 350 ft northeast of the Quarry 
Pond and approximately 275 ft southeast of the Large Pond. These two ponds were 
apparently connected and covered a larger area as described by Ohio EPA (1996) during 
Site visits in August 1995 and May 1996, and at the time of the aerial photometry survey 
in April 2008, each time following a period of exteiided rain. At various times, the Large 
Pond contained water while the Small Pond was dry (e.g., June, August, and 
September 1998, Junel999> at the time of CRA's inspection in November 2005, and 
during CRA montiily groundwater elevation rounds completed in September, and 
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December 2008, July, August, September, October, November, and December 2009). The 
Large Pond was dry at various times (e.g., October, November, December 1998, during 
CRA monthly groundwater elevation rounds completed in October and 
November 2008). The Payne Firm, Inc. (PFI) reported that the two ponds appear to be 
recharged by the shallow groundwater beneath the Site while "water is lost from the 
ponds through evapotranspiration and through infiltration to the underlying aquifer." 

2.5.4 GREAT MIAMI RIVER IGMRI 

The Ohio EPA 1996 STEP Report (Page 28) states: 

"(t)he Ohio Water Quality Standards (OAC 3745-1-21) designate the Great 
Miami River as a Warm Water Habitat. The river is also designated as an 
agricultural and industrial water supply, as well as a primary contact recreation 
water body." 

The 2005 FEMA FIRM indicates that about 60 percent of the Site, including the Quarry 
Pond, is located either in the floodways or in the flood plain^ of the 100-year flood of the 
GMR. The grassy area between the embankment and the shoreline is part of the 
floodway as defined by FEMA (E&E, 1991). 

2.5.5 WETLANDS 

There are several depressions within the Site boundary that may potentially be classified 
as wetlands. Wetlands are defined by plemt species that are adapted to wet conditions 
(hydrophytes), hydric soil, and hydrologic regime. A wetland survey will identify the 
presence and extent of any jurisdictioneil wetlands on the Site. 

The 1995 FSIP report states that Department of Interior's National Wetlands Inventory 
(NWI) classifies the 10- to 15-acre Quarry Pond (USGS 1981) as a palustiine, 
imconsolidated-bottom, intermittently exposed excavated wetland and the Large Pond 
(less than one acre) as palustrine, scrub-shrub, broad-leaved deciduous, seasonally 

MCD defines floodway to be the channel of a river or watercourse and the adjacent land areas 
that have been reserved in order to pass a specified flood discharge. The floodway is usually 
characterized by any of the following: moderate to high velocity flood water, high potential for 
debris and projectile impacts, and moderate to high erosion forces. 
MCD defines flood plain to be a strip of relatively flat and normally dry land alongside a stream, 
river, or lake that is covered by water during a flood. 
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flooded and excavated wetland. The 1995 FSIP also indicates that no obvious wetland 
vegetation, such as cattails or willows, was observed in the Large Pond during the 1994 
Site reconnaissance. 

PFI conducted a Site visit to the South Dayton Landfill and the Montgomery County 
Natural Resources ConservatiGn Service (NRCS) on July 27, 2000. PFI reviewed the 
NWI map and concluded that it showed a palustrine scrub-scrub, broad-leaved, 
deciduous, seasonal, excavated wetland (PSSlCx) at the Site. PFI noted that the wetland 
is a federally designated wetland that is in the vicinity of the Large Pond on Site. 

PFI referred to the wetland area as an area of depression that is approximately 200 ft 
long by 70 ft wide, for a total area of approximately 0.3 acres. 

PFI reviewed the FEMA Floodplain Map for Moraine, Ohio and concluded that the Site 
was within the 100-year floodplain. Less than 50 percent of the depression contained 
standing water to a depth of approximately twelve inches. PFI indicated that the 
standing water levels are related to the elevation of the GMR, which is approximately 
400 ft to the west. 

PFI observed the following during the Site visit: wetland plant species 
(i.e., hydrophytes), sycamore, cottonwood, box elder and black willow, reed caiuuy 
grass, water plantain, and poison ivy. The soil in the Large Pond area was a dark black 
sand, which can be indicative of wetland conditions. However, PFI concluded that the 
dark color was probably an artifact of the burned foundry sand deposited on-Site. 

PFI concluded that the depression at the Site has two of the three necessary wetland 
criteria, which are hydrology and vegetation. PFI stated that the soil wetland criterion 
was not met at the Site. PFI stated that the Large Pond might not be classified as a 
wetland due to the absence of hydric soil. However, PFI also stated that gravel pit (Gp) 
is the dominant soil type on the Site. If tins is the case in the area of the Large Pond, 
then soil would not be a parameter considered in identifying or delineating the extent of 
jurisdictional wetlands, as it would represent an atypical situation. 

2.5.6 TERRESTRIAL HABITATS 

Terrestrial habitats at the Site were preliminarily identified based on field observations 
and have been classified according to Eastern Forests (Kricher and Morrison, 1988). The 
major habitat types identified on the Site include: 
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• Mowed Field 

• Perennial Herbaceous Woody Plant Community 

• Disturbed Early Successional Northern Riverine Forest Community 

A brief discussion of each is provided below. 

Mowed Field 

The mowed field habitat consists of grasses and various forbs that are managed through 
periodic cutting. 

Perennial Herbaceous Woody Plant Community 

Old field areas that range in age from 10 to 60 years post-abandonment are usually 
dominated by Perennial Herbaceous Woody Plant Communities: An old field is defined 
as an abandoned field or disturbed terrestrial habitat that has a well-developed soil base. 
Old field succession begins soon after a field is abandoned or a disturbed terrestrial 
habitat is left alone. 

In a Perennial Herbaceous Woody Plant Community, forbs and grasses are much less 
obvious compared to younger communities. Clumps of trees and shrubs shade the 
ground. Large patches of trees and shrubs are interrupted by areas of grass. This 
habitat is very patchy in appearemce. Very old fields begin to look like woodlands, with 
dense clumps of slender trees (Kricher and Morrison, 1988). 

Disturbed Early Successional Northern Riverine Forest Community 

Northern Riverine Forest Communities are those that occupy moist Sites along rivers 
and floodplains. Spring flooding is an annual occurrence in this type of community. 
Herbaceous cover is generally miitimal (Kricher and Morrison, 1988). This habitat, like 
the other habitats on the Site, has been highly disturbed in the past. 

The vegetation in this community is composed of a few large, old trees and cin 
abundance of dense, young trees and shrubs. This habitat provides bank stabilization 
and likely helps to prevent erosion of Site soil into the GMR. 
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2.5.6.1 SPECIES OF POTENTIAL CONCERN 

1 

The Ohio Department of Natural Resources (ODNR) was contacted to determine 
whether there were any known rare, threatened, or endangered (T&E) species on or near 
the Site that might be affected by Site-related contaminants. According to the agencies 
no Federal T&E species occur on or near the Site. In terms of the State of Ohio, a 
state-listed threatened plant (C^olina whitlow grass) and a state-listed endangered 
plant (Plains Muhlenbergia) were reported within one-mile of the Site. However, these 
T&E plants are not likely to be present at the Site because of the disturbed habitat. 

There is also a bank swallow colony about 0.7 miles to the west-southwest of the Site. 
Although not a federal or state listed species of concern in Ohio, bank swallows are 
species of concern in several other states (e.g., California, Kentucky). Bank swallows 
from the nearby colony are unlikely to face exposure firom chemicals at the Site because 
swallows generally forage closer to their nesting sites - about 1/lDtii of a mile or less 
(Garrison, 1998) - than the distance to the Quarry Pond. Moreover, they prefer to feed 
over non-forest (river, stream, meadows, fields, pastures, bogs). Most of the Site, except 
possibly for the Quarry Pond, is not a suitable foraging area. Nonetheless, this 
ecological risk assessment will consider risks to tree swallows consuming flying insects 
emerging from the Quarry Pond. The risk evaluation for tree swallows is applicable to 
the bank swallow as well. 

Recreational Use 

The 1995 FSIP states that, 

(a)n estimated 5,000 lbs. of fish is caught and consumed annually within 
15 miles downs tream of the Site. Also, a fishing advisory for bottom-feeding fish 
exists because of the presence ofPCB contamination in the GMR (PRC 1994a). 
Additionally, between 1 and 2 linear miles of wetland habitat exists along the 
GMR within 15 miles of the Site (NWI1988). 

In 2010, Ohio EPA issued advisories on consumption of fish from the GMR. The fish 
included in the advisory includes common carp, flathead catfish, all suckers, channel 
catfish, white bass, and small mouth bass. The advisory recommends limiting meals of 
fish from the GMR to one meal per month, with the exception of suckers, which should 
not be eaten. Ohio EPA issued the advisories as fish taken from rivers, streams, lakes, 
and reservoirs throughout Ohio often have small amounts of chemical contaminants. 
The fish advisory is in place due to PCB and mercury contaminants in GMR fish. Data 
collected from lakes and rivers in Ohio show that a statewide advisory of one meal per 
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week of sport-caught fish is appropriate. The fish advisory for the GMR extends from 
well upstream of the Site to well downstream of the Site and does not result from Site 
conditions. No further information has been found regarding the amount of fish caught 
and consumed annually in the vicinity of the Site. 

The 1995 FSIP also indicates that during the 1994 Site reconnaissance, Alcine Grillot 
stated that the Quarry Pond is occasionally used for recreational activities, including 
fishing. 

During the September 2006 Site inspection, signs were observed at the perimeter of the 
Quarry Pond that indicated "No Trespassing" and "No Fishing". In 2008, the 
Respondents posted signs along the perimeter of the Site identifying it as a Superfimd 
Site, restricting access to authorized persormel only, and providing contact information 
for the EPA Community Involvement Coordinator (1-800-621-8431 ext 69506; 
www.epa.gov/region5/ sites/ sdayton). 

2.6 SAMPLING HISTORY 

This section summarizes the investigations completed at the Site as reported in the OUl 
RI Report. The data from these investigations form the basis of the BRA. 

CRA Investigations 

Test Pit / Test Trench Investigation September 23,2008 to October 8,2008 
Groundwater sampling of existing MWs September 4 -12,2008 
Vertical Aquifer Sampling (VAS) October 28, 2008 to January 11, 2009 
Vertical Aquifer Sampling (follow-up) June 2 -10,2009 
Groundwater sampling (existing & newly installed MWs) July 21 - 28,2009 
Landfill Gas/Soil Vapor Probe sampling September 4 - 29,2009 
DP&L Vertical Aquifer Sampling November 4-23,2009 
Groundwater sampling December 22,2009 - January 25,2010 
(existing & newly installed MWs) 

Historic Investigations 

EEI Screening Site Inspection (surface and subsurface soil) 1991 
PSARA monitoring well installation (& soil borings SD-001 to SD-007) 1996 
Ohio EPA Site Team Evaluation Prioritization (STEP) (soil, sediment, groundwater) 1996 
PFI soil borings (13), monitoring well installation (MW-201 - 204, 
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MW-206 - 210, and MW-212), piezometer P-211 
PFI installation of surface water elevation gauges (ponds) 
PFI surface water and sediment sampling (Quarry Pond) 
PFI ten rounds of groundwater samples 

1998 -1999 
May 1998 

Apr. 1999, May 2000 
1996 - 2005 

Investigative locations for soil gas, soil, groundwater, and surface water/sediment are 
shown on Figures 2^1 through 2.4, respectively. The locations of the historic samples 
shown on Figures 2.1 through 2.4 are based on scanned copies of the report. Survey 
data for these sample locations are not available. An analytical database is presented in 
Appendix A. 

2.7 SITE GEOLOGY/HYDROGEOLOGY 

2.7.1 GEOLOGY 

The following sub-section presents a description of the regional geology of the Dayton 
area as well as a description of the subsurface geology beneath the Site. CRA developed 
this sub-section from CRA's field observations, historical stratigraphic logs, and 
publications describing the regional geology (and hydrogeology). Based on CRA!s field 
observations and a review of historical stratigraphic logs, the soil conditions at the Site 
are well characterized. 

The Dayton area is located within the buried pre-glacial valley system that underlies the 
present day GMR and its tributaries in southwestern Ohio. This pre-glacial valley 
system is known as the Miami Valley Aquifer System (Ritzi et al, 1994; Ritzi et al, 1995; 
Dominic et al, 1996, Ritzi et al, 1996). 

Bedrock 

The regional bedrock geology consists mainly of limestone and shale. Prior to 
glaciation, a mature and well-integrated drainage system had incised deep valleys into 
the bedrock. In the Dayton area, the paleo-drainage system is approximatiely 300 ft deep 
and 2.5 miles wide (Ritzi et al, 1995). Norris and Spieker (1966) created a contour map 
of the top of the bedrock surface. These contours indicate that the bedrock surface 
elevation in the uplemd areas is greater than 800 ft AMSL - 1988 National Geodetic 
Vertical Datum. The bedrock surface elevation in the vicinity of the Site (which is 
located near the axis of the bedrock valley) ranges from about 500 to 550 ft AMSL. 
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The uppermost bedrock unit in the lowland area is the Ordovician-aged Richmond 
Group. The Richmond Group consists of inter-bedded shale and limestone and is 
approximately 500 ft thick. The Brassfield Limestone, a Silurian-age limestone that is 
approximately 30 ft thick, caps the Richmond Group in the upland areas. 

CRA only encountered bedrock at two locations in the vicinity of the Site, specifically, 
VAS-29 and VAS-30, beneath the DP&L property, at depths of 190 ft bgs and 189 ft bgs, 
respectively. The weathered bedrock was composed of sand-, gravel-, and cobble-sized 
pieces of limestone in a clay-size limey matrix, which was very hard, gray, damp, and 
fissile. 

Overburden 

The regional overburden geology of the Dayton area consists of glacial tills, and 
glaciofluvial sand and gravel deposits. Norris and Spieker (1966) defined the 
overburden imits, based on general character and relative position to be (from top to 
bottom): 

• Ground Moraine (glacial till) - composed of silt, gravel, and clay; found primarily on 
the uplands areas. 

• Upper Aquifer Zone- the saturated glaciofluvial sand and gravel zone located above 
a major till-rich zone. This zone is also referred to as the Upper Sand and Gravel or 
as hydrogeologic outwash unit 1 or as the Upper Buried Valley Aquifer. 

• Till-Rich Zone - composed of discontinuous fine-grained glacial till and other 
fine-grained materials with substantial components of sand and gravel. 

• Lower Aquifer Zone - the glaciofluvial sand and gravel zone located beneath the 
Till-Rich Zone. This zone is also called the Lower Sand and Gravel, hydrogeological 
outwash unit 2 or as the Lower Buried Valley Aquifer. 

The subsurface geology identified by CRA consists of fill underlain by glacial tills, and 
glaciofluvial sand and gravel deposits. 

The fill unit primarily consists of silt, sand, and gravel mixtures with a thickness that 
ranges from less than 1 foot to greater than 40 ft. Over portions of the Site, the silt, sand, 
and gravel unit is interspersed with waste materials includmg glass, brick, fly ash, and 
foundry-type sand. 

Two distinct discontinuous till units are present in the subsurface. The upper till unit 
primarily consists of clay, clay mixtures, silt or silty sands with a thickness that ranges 
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from 1 foot to greater than 20 ft. Where present the top of the uppermost till unit is 
typically encoimtered between elevations of 705 and 696 ft AMSL. The lower till unit, 
which is typically present between 640 and 675 ft AMSL, consists primarily of lenses or 
sheets of silt or silty sand mixtures with a thickness that ranges from less than 1 ft to 
10 ft. The upper and lower till units are discontinuous in nature. 

2.7.2 HYDROGEOLOGY 

Hudrostrafigrapku 

The regional groundwater resources of the Dayton area were originally described in 
Norris and Speaker (1966). They identified three principal hydrogeologic imits in the 
Dayton area, as follows: 

• Upper Aqutfer Zone - the upper portion of the saturated glacio-fluvial sand and 
gravel fades 

• Till-Rich Zone - a zone of discontinuous low permeability till fades interspersed 
with sand and gravel fades, which may act as an aquitard unit 

• Lower Aquifer Zone - consisting of the lower portion of the upper saturated 
glacio-fluvial sand and gravd fades 

The RI Work Plan refers to the subdivisions of the aquifer as follows: Upper Aquifer 
Zone; followed by the Till-Rich Zone; followed by the Lower Aquifer Zone. 

The distribution of fine-grained material is a key element in predicting groundwater 
flow and contaminant transport. In addition, the Till-Rich Zone may not always behave 
as an aquitard due to the substantial amounts of aquifer facies materials (Ritzi et ah, 
1995). 

Hydraulic Conduetivitu 

The regional hydraulic conductivity of the Upper and Lower Aquifer Zones is on the 
order of 100 to 300 ft/day (Norris and Spieker, 1966). In August 2009, CRA completed 
single well response tests (SWRTs) on twenty monitoring wells to determine the 
hydraulic conductivity of the overburden beneath the Site. CRA completed a "falling 
head test" arid a "rising head test" in each of the monitoring wells. The results of the 
SWRTs in the overburden monitoring wells indicated a hydraulic conductivity that 
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ranged between 1.57 x 1(H feet/second (ft/s) (13.6 ft/day) in MW-IOIA and 
1.25 X102 ft/s (1,080 ft/day) in MW-209A. 

Groundwater Flow Direction and Horizontal Gradients 

Regional Groundwater Flow Direction and Horizontal Gradients 

Groundwater flows from the west-northwest and the east-southeast toward the Site and 
then continues across the Site in a generally south-southwest direction, approximately 
along the axis of the buried valley. The groundwater level elevation in the vicinity of the 
Site is between 700 and 725 ft AMSL (likely closer to 710 ft AMSL at the Site). The 
horizontal hydraulic gradient along the axis of the buried valley in the vicinity of the 
Site is about approximately 0.007 ft/ft. The horizontal hydraulic gradients toward the 
Site from the west-northwest and east-southeast are about approximately 0.015 ft/ft emd 
0.028 ft/ft, respectively (Dumouchelle, 1998). 

Site-Specific Groundwater Flow Direction and Horizontal Hydraulic Gradients 

Groundwater levels have been measured at the Site since 1998. Between 1998 and 2005, 
groundwater level measurements collected by others ranged from 12.42 to 27.37 ft bgs, 
with an average depth of 21.30 ft bgs in on-Site monitoring wells MWIOIA, MW202, 
MW203, MW208, MW210, and MW212. CRA measured groundwater elevations in 
on-Site monitoring wells MWIOIA, MW202, MW203, MW208, MW210, MW212, 
MW214, MW215, and MW217 on a monthly basis from July 2008 onwards. The depth to 
groundwater between July 2008 and October 2009 ranged between 11.46 to 28.05 ft bgs, 
and the average depth to groundwater was 19.31 ft bgs. The historical groundwater 
elevation measurements are consistent with CRA's recent measurements. Therefore 
groundwater beneath the Site is present at a depth greater than 15 ft bgs. 

On January 13, 2010, CRA completed a groundwater elevation monitoring event in 
which groundwater elevations were collected from on and off-Site monitoring wells. 
Based on the groundwater elevations collected during this event, the static groundwater 
elevation in the overburden is located between 708.50 and 709.82 ft AMSL. CRA used 
the groundwater, elevation data to create groundwater elevation contours and to 
determine the horizontal hydraulic gradients. The groundwater elevation data suggest 
groundwater flow in the overburden across the Site is predominantly west towards the 
GMR. 

The horizontal hydraulic gradient beneath the Site is relatively flat but is variable, as 
indicated by the variable spacing of the groimdwater elevation contours. The horizontal 
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hydraulic gradient derived from the contours ranges between 0.00001 to 0.0022 ft/ft for 
the Upper Aquifer Zone and between 0.0001 to 0.0006 ft/ft for the Lower Aquifer Zone. 

Using the lower end of the range of hydraulic conductivity for the Upper Aquifer Zone 
(MW-lOlA) emd the geometric mean of the Upper Aquifer Zone gradient values 
provided in this area, CRA calculated the groundwater velocity for the Upper Aquifer 
Zone in the vicinity of MW-IOIA as follows: 

V = Ki/n 

where: 

V = groundwater velocity (ft/day) 

K = hydraulic conductivity =1.57x10-* ft/s or 13.56 ft/day 

i = horizontal hydraulic gradient = 0.001 

n = porosity = 0.35 (assumed) 

Then v=Ki/n= (13.56 ft/day)(0.001)/0.35 = 0.039 ft/day. 

If the higher end of the range of values for hydraulic gradient and hydraulic 
conductivity for the Upper Aquifer Zone (MW-217) is used, then the groundwater 
velocity for the Upper Aquifer Zone in the vicinity of MW-217 is as follows: 

K = hydraulic conductivity =9.54x10-3 ft/s or 824.26 ft/day 

i = horizontal hydraulic gradient = 0.00016 

n = porosity = 0.35 (assumed) 

Then v = Ki/n = (824.26 ft/day)(0.00016)/0.35 = 0.377 ft/day. 

Therefbre; based on the available information, the groundwater velocities in the Upper 
Aquifer Zone at the Site range from 0.039 ft/day (14 ft/year) to 0.377 ft/day 
(138 ft/year). 

Similarly, using the lower md of ihe range of hydraulic conductivities for the Lower 
Aquifer Zone (MW-212) and the geometric mean of the Lower Aquifer Zone gradient 
values in this area, CRA calculated the groundwater velocity for the Upper Aquifer 
Zone in the vicinity of MW-212 as follows: 
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V = Ki/n 

where: 

V = groundwater velocity (ft/day) 

K = hydraulic conductivity =3.05x10-3 ft/s or 263.5 ft/day 

i = horizontal hydraulic gradient = 0.00021 

n = porosity = 0.35 (assumed) 

Then v = Ki/n = (263.5 ft/day)(0.00021)/0.35 = 0.158 ft/day. 

If the higher end of the range of values for hydraulic gradient and hydraulic 
conductivity for the Upper Aquifer Zone (MW-209A) is used, then the groundwater 
velocity for the Upper Aquifer Zone in die vicinity of MW-209A is as follows: 

K = hydraulic conductivity =1.25x10-2 ft/s or 1080 ft/day 

i = horizontal hydraulic gradient = 0.00027 

n = porosity = 0.35 (assumed) 

Then v=Ki/n= (1080 ft/day)(0.00027)/0.35 = 0.833 ft/day. 

Therefore, based on the available information, the groundwater velocities in the Lower 
Aquifer Zone at the Site range from 0.158 ft/day (58 ft/year) to 0.833 ft/day 
(304 ft/year). 

Contaminant migration rates are lower than these groundwater rates due to attenuation 
mechanisms such as adsorption, dispersion, volatilization, and degradation. 

CRA calculated the vertical hydraulic gradient across the Site using the groundwater 
elevation data for three shallow and deep monitoring weU clusters (MW209/MW209A, 
MW215A/B, and MW218A/B). Based on the groundwater elevation data, there is a 
downward hydraulic gradient in the vicinity of MW-215A/B that ranges between 
-0.0026 and -0.0133 ft/ft. The direction of the vertical hydraulic gradient in the otiier 
two monitoring well clusters changed during the monitoring periods. The magnitude of 
the vertical hydraulic gradient ranged from -0.029 to 0.006 ft/ft. 
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Potable Wells 

CRA initiated a puWic fecords search to identify all potable water wells in the vicinity of 
the Site. 

There are two known water supply wells on-Site, both located on the Valley Asphalt 
property. CRA obtained well logs for the two Valley Asphalt wells from Ohio 
Department of Natural Resources. The well logs indicate that the first well was installed 
in 1956 to a depth of 74 ft, and the second well was installed in 1969 to a depth of 10 ft. 
The wells are located adjacent to the bulk tanker water loading station. Based on a 
March 22, 1996 telephone memorandum between Valley Asphalt employee John 
Eichstadt and Ohio EPA employee Brian Marlatt, the 1956 well was originally used for 
plant process washing, but is now "tapped-off" for dust control and sanitary uses 
(commode). Based on electronic mail correspondence between Ohio EPA - Division of 
Drinking and Ground Waters and USEPA, dated February 1, 2006, Ohio EPA - Division 
of Drinking and Ground Waters inspected Valley Asphalt in January 2006 and 
confirmed that the well is not used as a potable water supply. During CRA's 
September 5, 2006 Site inspection, Crago of Valley Asphalt identified the two water 
wells located on the property. One of the wells provides water to the office, reportedly 
for non-potable uses, while the second well provides water to the bulk tanker loading 
station and the batch plant operation. 

The Site is located in a secondary wellhead protection area. Well records indicate there 
are two residential wells and five commercial/industrial wells located within 500 to 
1,500 ft of the general downgradient direction of the Site. In October 2009, USEPA 
coitfirmed Well 966158 at 2447 East River Road, approximately 500 ft soutii of the Site, 
was being Used as a potable water supply. Well 966158, owned by Miller Valentine, was 
installed in 2005 to a depth of 98 ft. The well screen of 966158 is set from 68 to 98 ft, in 
large gravels and s^d. 

2.7.3 HYDROLOGY 

The Site is within the drainage area of the GMR, whiCh generally flows in a southerly 
direction. Gauging stations are located 3.5 miles upstream of the Site in the City of 
Dayton (USGS Station 03270500), and 9.9 miles downstream of the Site at Miamisburg 
(USGS Station 03271500). The City of Dayton wastewater treatment plant (WWTP) is 
situated on the west (opposite) bank of the river to the west of the Site and has a local 
MCD gau^g station associated with it. 
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Stream flow data for the GMR between Dayton and Miamisburg varies widely. Stream 
flow at Dayton between July 1 and September 30, 1993, declined from 24,000 cubic feet 
per second (ftVs) to less than 1,000 ft^/s. The gauging station at Miamisburg reported 
similar stream flows for that time period. Flow measurements recorded between 
September 8 and 9,1993 during relatively low flow conditions were 630 ft^/s at Dayton, 
680ft3/s at the Dayton WWTP and 738ft3/s at Miamisburg. However, when the 
additional flows from tributaries, storm sewer outfalls and waste water treatment plants 
were considered, the river flow data indicated a net loss of 9.03ft3/s for the GMR 
between the Dayton gauging station and the Dayton WWTP and a net loss of 55.0 ft^/s 
between the Dayton WWTP and Miamisburg (Yost, 1995). 

The closest monitoring location found in the Yost, 1995 report is at the Dayton WWTP.. 
The water level at this location was 709.43 ft AMSL on September 9, 2003. Further 
investigation using the USGS data from Gauge Station 03270500 Great Miami River at 
Dayton showed that September 15, 1999 represents the current historical low flow. 
Comparing the USGS gauge levels at this location on Septembers, 1993 and 
September 15, 1999, the difference was 3.54 ft. CRA therefore concluded that the 
September 15,1999 water level was approximately 705.89 ft AMSL at the WWTP. 

Yost (1995) used piezometers and seepage meters to determine the vertical gradient 
between the GMR and shallow groundwater and the streambed hydraulic conductivity, 
respectively, in late October arid early November 1993 (Yost, 1995). One seepage 
meter/piezometer was installed to the north of the Site. The vertical gradient at this 
location was 0.01 ft/ft downward during the October and November 2003 investigation. 
The hydraulic conductivity of the streambed at this location over this period of time was 
calculated to be 9.6 x 10^ ft per second (307 ft per day). While the seepage 
meter/piezometer data cited in Yost, 1995 for the location adjacent to the Site did show a 
slight downward vertical gradient (0.01 ft/ft), not all locations along the Great Miami 
River investigated by Yost had downward vertical gradients. It is, therefore, not known 
whether the river is losing along the entire reach that borders the Site. Additionally, 
since the study represents one point in time, it is also not known whether the GMR is 
always losing at the studied location. 
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3.0 BASELINE HUMAN HEALTH RISK ASSESSMENT fHHRAV 
I 

CRA has prepared this HHRA for the Site. The HHRA quantifies the cumulative risk 
and hazard index for each human receptor of concern exposed to Site media. 

CRA completed the HHRA in accordance with the following USEPA guidance: 

• USEPA Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human 
Health Evaluation Manual (Part A), Interim Final, EPA/540/1-89/002, 
December 1989 (USEPA, 1989a) 

• USEPA RAGS: Volume 1 ^ Human Health Evaluation Manual Supplemental 
Guidance, Standard Default Exposure Factors, Interim Final, OSWER 
Directive 9285.6-03, March 25,1991 (USEPA, 1991a) 

• USEPA RAGS: Volume 1 - Human Health Evaluation Manual (Part B, Development 
of Risk-Based Preliminary Remediation Goals), Interim, EPA/540/R-92/003, 
December 1991 (USEPA, 1991b) 

• USEPA Assessing Dermal Exposure fi-om Soil, Region III Technical Guidance 
Manual Risk Assessment, EPA/903-K-95-003, December 1995 (USEPA, 1995a) 

. USEPA Exposure Factors Handbook, EPA/600/P-95/002Fa, August 1997 (USEPA, 
1997a) 

• USEPA Region 4 Human Health Risk Assessment Bulletins - Supplement to RAGS, 
Section 4: Exposure Assessment, May 2000 (USEPA, 2000a) 

• USEPA RAGS: Volume 1 - Human Health Evaluation Manual (Part D, Standardized 
Planning, Reporting, and Review of Superfund Risk Assessments), Final, Publication 
9285.7-47, December 2001 (USEPA, 2001) 

• USEPA Supplemental Guidance for Developing Soil Screening Levels for Superfund 
Sites, OSWER 9355.4-24, December 2002 (USEPA, 2002) 

• USEPA RAGS: Volume 1 - Human Health Evaluation Manual (Part E, Supplemeirtal 
Guidance For Dermal Risk Assessment), Final, EPA/540/R/99/005, OSWER 
Directive 9285.7-02EP, PB99-963312, July 2004 (USEPA, 2004a) 

• USEPA User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings, 
Office of Emergency and Remedial Response, February 22,2004 (USEPA, 2004b) 

• USEPA Oiild-Specific Exposure Factors Handbook, September 2008 (USEPA> 2008a) 

• USEPA RAGS: Volume 1 - Human Health Evaluation Manual (Part F, Supplemental 
Guidance for Inhalation Risk Assessment, Final, EPA-540-R-070-002, OSWER 
9285.7-82, January 2009 (USEPA, 2009a) 
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The HHRA is comprised of a hazard identification step, an exposure assessment step, a 
toxicity assessment step, a risk characterization step, and an uncertainty analysis. These 
HHRA steps are presented in the following sections. 

3.1 HAZARD IDENTIFICATION 

The hazard identification step of the HHRA involves developing the human health 
Conceptual Site Model (GSM) to identify the receptors at the Site that may be exposed to 
chemicals of potential concern (COPCs) present in soil gas, surface soil^, subsurface soil, 
groundwater, surface water, and sediment. To develop the GSM, GRA determined 
potentially complete exposure pathways for human exposure to soil gas (includes soil 
vapor and landfill gas), soil, groundwater, surface water, arid sediment with 
consideration of the characterization of the Site. This evaluation is presented in 
Section 3.2. The following sections describe the hazard identification step of the HHRA. 

3.1.1 HHRA CONCEPTUAL SITE MODEL fCSMl 

In order to evaluate the significance of the impacted media at the Site, the potential 
pathways by which individuals may come in contact with these media must be 
determined. The combination of factors (chemical source, media of concern, release 
mechanisms, and potential r^eptors) that could produce a complete exposure pathway 
and lead to human uptake of chemicals at the Site are assessed in what is defined as a 
GSM. GRA has identified the following human receptors for the Site: 

• trespasser 

• on- and off-Site industrial/commercial worker 

• construction/utility worker 

• off-Site resident (child/adult) 

The HHRA GSM is summarized in Table B.l of Appendix B. The GSM assumes the 
following potential human receptors may be exposed to Site media: 

Surface soil is defined as soil present at a depth of less than two feet below ground surface. 
Subsurface soil is present at a depth of 2 feet below ground surface or more (Ohio EPA, 2009). 
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Surface Soil Sml Gas 

Trespasser 

On-Site On-^Site 
Industrial/ Industrial/ 

Gpininercial Commercial 
Worker Worker 

Construction/ Construction/ 
Utility Worker Utility Worker 

Off-Site 
Resident 

(Child and 
Adult) 

P'uture) 
Off^Site 

Industrial/ 
Commercial 

Worker 
(Future) 
Off-Site 

Recreational 
User (Future) 

Subsurface 

Soil 

Construction/ 
Utility Worker 

Groundwater Surface Water 

Off-Site 
Resident 

(Child and 
Adult) 
Off-Site 

Industrial/ 
Commercial 

Worker 

Trespasser 

On-Site 
Industrial/ 
Commercial 

Worker 
Construction/ 
Utility Worker 

Sediment 

Trespasser 

On-Site 
Industrial/ 
Commercial 

Worker 
Construction 

/Utility 
Worker 

As detailed in Seedon 1.0, The Streamlined OUl FS will address on-Site soils and waste 
materials, soil vapor and landfill gas, and treatment options for shallow groundwater 
(i.e., nominally at an elevation above approximately 675 ft AMSL, or above the first till 
layer, whichever is encountered first) beneath the Site®. 

OU2 includes the following areas not contained by OUl: 

• Landfill material, surface and subsurface soil, and hot spots outside the OUl Area 
(e.g., the floodplain' area between the Site and the Great Miami River (CMR)) 

• Deeper groimdwater [i.e., nominally at elevations below 675 feet above mean sea 
level (ft AMSL), above the elevation of the Till-Rich Zone] within and outside the 
OUl Area 

• Shallow groundwater outside the OUl Area 

The delineation of shallow groundwater is not absolute and where shallow OUl groundwater 
contamination extends a short distance below 675 ft AMSL, the contamination below 
675 ft AMSL would also be remediated where feasible and appropriate. 
The MCD defines a floodplain as a strip of relatively flat and normally dry land alongside a 
stream, river or lake that is covered by water during a flood. 
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• Leachate outside the OUl Area (e.g., the floodplain area between the Site and the 
GMR) 

• Landfill gas and soil vapor outside the OUl Area 

• Surface water and sediment outside the OUl Area (e.g., the floodplain area between 
the Site and the GMR) 

• Air outside the OUl Area 

Existing off-Site groundwater and soil vapor contamination will be assessed as part of 
the OU2 RI/FS. The OUl BRA includes an assessment of risks to off-Site receptors from 
on-Site shallow groundwater in order to identify risks posed by contaminant 
concentrations in shallow on-Site groundwater (i.e., OUl) that may be migrating off Site 
currently or may migrate off-Site in the future. Any such risks will need to be addressed 
as part of the remedial alternatives assessed in the FS. 

3.1.2 RECEPTOR CHARACTERISTICS 

Trespasser 

The trespasser receptor would be an occasional trespasser aged 7 to 16 years who would 
gain access to the Site via trespassing. As the exposure frequency for an adolescent 
trespasser would be equal to or greater than an adult trespasser, only the adolescent 
trespasser,, the more sensitive receptor, was evaluated within the HHRA. The trespasser 
is expected to be exposed to COPCs present in on-Site surface soil through direct contact 
(incidental ingestion, dermal contact, and inhalation of particulates/volatiles), on-Site 
soil gas through the inhalation of ambient air, on-Site sediment through direct contact 
(incidental ingestion and dermal contact), and ori-Site surface water through direct 
contact (incidental ingestion, dermal contact, inhalation of volatiles). 

Industrial/Commercial Worker 

The on- and off-Site industrial/commercial worker would be an adult working 
primarily indoors (and possibly a limited amount outdoors) within an 
industrial/commercial building. During the limited outdoor activity, soil exposure will 
be limited to surface soil. The on-Site industrial/commercial workers are expected to be 
exposed to COPCs present in on-Site surface soil through direct contact (incidental 
ingestion, dermal contact, and inhalation of particulates/volatiles), on-Site soil gas 
through the inhalation of indoor air and ambient air, on-Site sediment through direct 
contact (incidental ingestion and dermal contact), and on-Site surface water through 
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# 

direct contact (incidental ingestion, dermal contact, and inhalation of volatiles). CRA 
has assumed that the off-Site industrial/commercial workers would be exposed to 
COPCs present in on-Site shallow groundwater migrating off-Site through volatilization 
of the COPCs to soil vapor, migration of the soil vapor to indoor air and inhalation of 
indoor air by the off-Site industaial/commercial worker. As noted above, existing 
off-Site groundwater and soil vapor contamination will be assessed as part of the OU2 
RI/FS. The QUI BRA includes an assessment of risks to off-Site receptors from on-Site 
groundwater in order to identify risks posed by contaminant concentrations in shallow 
on-Site ^oundwater (i.e., OUl) that may be migrating off Site currently or may migrate 
off-Site in future. Although there is the potential for off-Site industrial/commercial 
workers to be exposed to on-Site soil gas through ambient air inhalation, it is expected 
that soil gas would be signifieantly diluted as it moves off Site in soil gas and especially 
when it migj-ates into ambient air and that the dilution would result in negligible 
exposure. As a result, ambient air inhalation exposure to on-Site soil gas by off-Site 
industrial/commercial workers was not quantitatively evaluated in the HHRA. 

ConstructionAItilitu Worker 

Outdoor construction/utility worker activities may occur during future Site 
development. Construction/utility activities were assumed to involve ground intrusive 
activities, such as short-dUration excavations or trenching for installation of foimdations 
for above grade permanent structures and/or installation/maintenance of subsurface 
utilities. The construction/utility worker would be an adult that spends a reasonable 
amount of time at the Site within a limited period (1-year) during the construction 
and/or utility activities. Groundwater beneath the Site is present at an average depth 
greater than 15 ft bgs. As typical utility excavations are not greater than 15 ft bgs, it is 
unlikely that the construction/utility worker will come into contact with groundwater 
while performing ground intrusive activities at the Site. Therefore, direct contact 
exposure to groundwater Was not evaluated further in the HHRA. the 
constructiOri/utility worker could be exposed to COPCs in on-Site soil (surface emd 
subsurface) through direct contact (incidental ingestion, dermal contact, and inhalation 
of particulates/volatiles), on-Site soil gas through the inhalation of ambieitt air, on-Site 
sediment through direct contact (incidental ingestion and dermal contact), amd on-Site 
surface water through direct contact (incidental ingestion, dermal contact, and 
iirhalation of volatiles) during excavation. 

O ff-Site Resident (Child and Adult) 

The resident would be a child from 1 to 6 years of age and an adult from 7 to 31 years of 
age, consistent with USEPA (2004a). The resident would be an occupant of an off-Site 

038443(11) 28 GONESTOGA-ROVERS & ASSOCIATES 



residential building exposed to on-Site groundwater migrating off-Site through 
inhalation of indoor air. In October 2009, USEPA confirmed Well 966158 on East River 
Road, approximately 500 ft south of the Site was being used as a potable water supply. 
Therefore, a potable groundwater exposure was quantitatively evaluated in the HHRA 
based on-Site shallow groundwater data. As noted above, existing off-Site groundwater 
and soil vapor contamination will be assessed as part of the OU2 RI/FS. The OUl BRA 
includes an assessment of risks to off-Site receptors from on-Site groundwater in order 
to allow identify risks posed by contaminant concentrations in shallow on-Site 
groundwater (i.e., OUl) that may be migrating off Site currently or may migrate off-Site 
in future. Althougji there is the potential for off-Site residents to be exposed to on-Site 
soil gas through ambient air inhalation, CRA expects that soil gas would be significemtly 
diluted as it migrates off-Site in soil gas or ambient air and that this dilution would 
result in negligible exposure. As a result, ambient air inhalation exposure to on-Site soil 
gas by off-Site residents was not quantitatively evaluated in the HHRA. 

Recreational User (Child and Adult) 

The recreational user would be a child from 1 to 6 years and an adult from 7 to 31 years 
that would potentially use the bike path along the GMR. The only potential exposure 
for the recreational user is from ambient air inhalation exposure to soil gas vapors 
originating on the Site. However, as it is expected that soil gas would be significantly 
diluted as it moves off-Site in soil gas or ambient air, which would result in negligible 
exposure, ambient air inhalation exposure to on-Site soil gas by off-Site recreational 
users was not quantitatively evaluated in the HHRA. Therefore, recreational users were 
not evaluated further in the HHRA. 

3.13 SELECTION OF CHEMICALS OF POTENTIAL CONCERN fCOPCsI 

This section presents the process for establishing the COPCs for Site media. COPCs are 
chemicals related to the Site that pose the greatest potential public health risk. In 
general, detected chemicals are identified as COPCs based upon their concentrations 
and known toxicity characteristics. 

CRA identified chemicals as a COPC if the maximum detected Site concentration was 
greater than applicable screening criteria identified for each medium. Chemicals that 
were detected but lack applicable screening criteria were also identified as COPCs. All 
essential nutrients, including calcium, magnesium, potassium, and sodium, were 
disregarded from further evaluation. All chemicals having a low detection frequency 
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(i.e., chemicals that were detected in fewer than 5 percent of the samples collected for a 
given medium) were not identified as COPCs for a given medium. 

3,1.3.1 SCREENING CRITERIA 

For each chemical reported in each medium, CRA compared the data to toxicity-based 
screening levels reported in USEPA's Regional Screening Levels (RSL) for Chemical 
Contaminants at Siiperfimd Sites (USEPA, 2009b). The toxicity-based screening levels 
are non Site-specific risk-based concentrations in environmental media (sod, air, water, 
and sediment) that are considered to be protective of humans, including sensitive 
groups, over a lifetime. CRA used the following specific toxicity-based screening levels 
for COPC selection: 

Media Toxidty-Based Screening Level 

Soil Gas RSLs - Residential Air 
Surface Soil RSLs - Residential Soil 
Surface and Subsurface Soil RSLs - Residential Soil 
Grotmdwater RSLs - Tap Water 
Sediment RSLs - Residential Soil 

Surface Water RSLs - Tap Water 

The toxicity-based screening levels are chemical concentrations that correspond to fixed 
levels of risk [i.e., dther a one-in-one million (1 x 1(H) excess lifetime cancer risk or a 
non-carcinogenic hazard index (HI) ofl]. to account for multiple end points, CRA 
adjusted the non-carcinogenic toxicity-based screening concentrations by a factor of 
10 (HI=0.1). CRA evaluated die chemical data for each medium to identify chemicals 
that were present at concentrations greater than the toxicity-based screening 
concentrations. 

The soil gas data consists of data collected from soil gas probes located at the Site. 
CRA analyzed the soil gas for VOCs. 

The surface soil data set consists of all soil less than or equal to 2 ft bgs. Subsurface soil 
consists, of all soil from greater than 2 ft bgs to a depth of 15 ft bgs (based on the 
maximum expected depth of exposure in an excavation). The sediment data set consists 
of the analytical results for sediment samples collected from the Quairy Pond. CRA and 
prior inyestigatprs analyzed the surface soil, subsurface soil and sediment samples for 
VOCs, SVOCs, BTEX, metals, PCBs, and pesticides. 
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Groundwater quality data were obtained from groundwater samples collected from 
shallow monitoring wells to assess groundwater quality in the Upper Aquifer Zone and 
the fill layers and from deep groundwater monitoring wells to assess groundwater 
quality in the Lower Aquifer Zone and the Till-Rich Zone at the Site. The groundwater 
samples were analyzed for TCL VOCs, SVOCs, PCBs, pesticides, and herbicides and 
TAL metals. As a conservative measure and to ensure that impacts within 100 ft bgs 
were assessed in accordance with vapor intrusion guidance, CRA compared the 
combined groundwater data from Upper and Lower Aquifer Zone wells to the 
toxicity-based screening concentrations to identify the COPCs. Additionally, as a 
conservative measure and to ensure that impacts within 100 ft bgs were assessed in 
accordance with vapor intrusion guidance, CRA combined data from the Upper and 
Lower Aquifer Zone wells to calculate exposure point concentrations that were used to 
calculate the risk and hazard associated with exposure to groundwater in the on- and 
off-Site exposure areas. The use of the deeper groundwater data for samples collected 
from the Lower Aquifer Zone is a conservative measure as the Lower Aquifer is actually 
part of OU2. 

The surface water data set consists of the surface water samples obtained from the 
Quarry Pond. The surface water samples collected at the Site were analyzed for VOCs 
and BTEX. No parameters were detected in the surface water samples. Therefore, 
surface water is not considered to be impacted and CRA did not evaluate the surface 
water exposure pathways further. 

3.1.3.2 SUMMARY OF COPC SELECTION 

Based on the conservative screening criteria, the following COPCs have been identified: 
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Soil Gas 

As presented in Table B.2.1 of Appendix B, CRA has identified the COPCs listed below: 

1,1-dichioroethane 
1,1-dichloroeihylene (1,1-DCE) 
1,4-diehloroberizene 
benzene 
bromomethane 
chlorobenzehe 
chloroethane 
chloroform 
cyelohexane 
dichlorodifluoromethane 
ethylbenzene 

isopropylbenzene 
methyl tert butyl ether 
methylene chloride 
naphthalene 
tetrachloroethylene (PCE) 
toluene 
trans-l,2-dichlorethylene (trans-l,2-DCE) 
trichloroethylene (TCE) 
trichlorofluoromethane 
vinyl chloride 
xylenes (total) 

Each of the above conteuninants were detected at meiximum concentrations greater than 
the conservative screening criteria (residential air RSLs), and therefore were identified as 
COPCs. In addition, cis-l,2-dichloroethylene was retained as a COPC because it was 
detected and no screening criterion is available. 

Surface Soil 

As presented in Table B,2.2 of Appendix B, CRA identified the following COPCs in 
surface soil; 

benzo(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
diberiz(a,h)anthracene 
indeno(l,2,3-cd)pyrene 
^uminum 
antimony 
arsenic 
barium 
cadmium 
cobalt 

copper 
iron 
lead 
manganese 
nickel 
VMxadium 
zinc 
Afoclor-1248 
Aroclor-1254 
Aroclor-1260 
total TEQ (dioxins and furans) 

Each of the above contaminants were detected at maximum concentrations greater than 
the conservative screening criteria (RSLs - residential soil), and therefore CRA identified 
them as COPCs. 
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Surface and Subsurface Soil 

As presented in Table B.2.3 of Appendix B, CRA identified the following COPCs in 
surface and subsurface soil: 

benzene 
ethylbenzene 
tetrachloroethylene (PCE) 
vinyl chloride 
xylenes (total) 
benzo(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
dibenz(a,h)anthracene 
indeno(l,2,3-cd)pyrene 
naphthalene 
aluminum 
antimony 
arsenic 
barium 

cadmium 
cobalt 
copper 
iron 
lead 
manganese 
mercury 
nickel 
vanadium 
zinc 
dieldrin 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
total TEQ (dioxins and furans) 

Each of the above contaminants were detected at maximum concentrations greater than 
the conservative screening criteria (RSLs - residential soil), and therefore were identified 
as COPCs. 

Groundwater 

As presented in Table B.2.4 of Appendix B, CRA identified the following COPCs in 
groundwater: 

1.1-dichloroethane 
1.2-dichloroethane 
1,2-dichloroethylene (total) 
chlorobenzene 
chloroform 
cis-l,2-dichlorothylene (cis-l,2-DCE) 
ethylbenzene 
methylene chloride 
tetrachloroethylene (PCE) 
trichloroethylene (TCE) 
vinyl chloride (VC) 
xylenes (total) 

bis(2-ethylhexyl)phthalate 
naphthalene 
antimony 
arsenic 
barium 
cobalt 
iron 
lead 
manganese 
selenium 
vanadium 
Aroclor-1260 
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• 2-methylnaphthalene • heptachlor 

Each of the above contaminants was detected at maximum concentrations greater than 
the conservative screening criteria (RSLs - Residential Tapwater) and, therefore, were 
identified as COPGs. 

Sediment 

As presented in Table B.2.5 of Appendix B, CRA identified the following COPCs in 
sediment: 

• benzo(a)cmthracene • arsenic 
• benzo(a)pyrene • cobalt 
• benzo(b)fluoranthene • iron 
• dibenz(a,h)anthracene • manganese 
• indeno(l,2,3<d)pyrene • Aroclor-1254 

Each of the above contaminants was detected at maximum concentrations greater than 
the conservative screening criteria (RSLs - Residential Soil) and, therefore, CRA 
identified them as COPCs. 

Surface Water 

There were no chemicals that were detected in surface water samples. As such> CRA did 
not consider surface water to be a medium of concern at the Site and surface water is not 
evduated further in the HHRA. 

3.2 EXPOSURE ASSESSMENT 

Exposure is deiSned as the contact of a receptor (i.e., person, animal, or other flora or 
fauna) with a chemical or physical agent. The exposure assessment is the estimation of 
the magnitude, frequency, duration, and routes of exposure. An exposure assessment 
provides a systematic analysis of the potential exposure mechanisms by which a 
receptor may be exposed to chemical or physical agents at or originating from a study 
area. The objectives of an exposure assessment are as follows: 

038443 (1:1) 34 CONESTOGA-ROVERS & ASSOCIATES 



1. characterization of exposure setting (see Section 3.2.1) 

2. identification of potential exposure pathways (see Section 3.2.2) 

3. quantification of exposure (see Section 3.2.3) 

3.2.1 CHARACTERIZATION OF EXPOSURE SETTING 

The HHRA determines potential exposure pathways through an evaluation of the 
physical setting of the Site and the potentially exposed populations. A detailed 
description of the physical setting of the Site is presented in the RI and summarized in 
Section 2.0. The consideration of Site-specific factors related to land use is important in 
the development of realistic current and future exposure scenarios and quantification of 
risks and hazards. The current and future potential land uses that are reasonably 
expected for the Site determine what populations may potentially be exposed. 

3.2.1.1 CURRENT LAND USE 

Historically, the Site was operated as a sand and gravel quarry between approximately 
late 1935 and the 1970s. The Site includes an inactive landfill. The landfill was first 
licensed as a commercial, industrial, and municipal solid waste disposal facility in 1969 
and under went several license modifications over its 50 years of operation. Municipal 
solid waste received at the landfill was reportedly burnt and, according to the landfill 
owner, municipal solid waste was not accepted after 1955; although, the landfill was 
licensed to accept "household waste" until 1975. Burning of combustible materials 
continued until at least 197l. Foundry sand, fly ash, and slag were largely deposited 
along the north and northeastern boundary of the Site from approximately 1977 to 1987. 

The Site contains an automobile junkyard in the southeastern section of the property and 
several mixed-use industrial/commercial buildings in the north and northeastern 
section of the Property. The Site is primarily zoned "M2 - General Industrial" and 
industrial operations are active in the northern and eastern portions of the Site. No 
industrial activities are ongoing in the center and southwestern portions of the Site. The 
Southern portion of the Quarry Pond is zoned "C - Conservation". The Site is located in 
an area of mixed urban, commercial, industrial, and residential development. 

The zoning for the off-Site area potentially impacted by historic Site operations is a 
combination of "Ml - Light Industrial", "M2 - General Industrial", and "C -
Conservation". The nearest residential properties are located adjacent to the east and 
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southeast boundjiiy of the Site and include a single family residence and a trailer park. 
A paved recreational trail is located adjacent to the Site zind runs along the north and 
northwest boundary of the Site. 

The current potentially exposed population includes adolescents who may trespass on 
the Site, on- and off-Sife industrial/commercial workers, and off-Site residents. 

3.2.1.2 FUTURE LAND USE 

The Site owners plan to restrict future use of the property to non-residential, and it will 
likely remain under industrial/commercial land use in the future^". The future 
potentially exposed population for the Site includes potential trespassers and 
industrial/ commercial workers. The future potentially exposed populations for off-Site 
properties include industrial/commercial Workers and residents. It is possible that 
future development of the Site may necessitate some below-grade excavation or 
construction activity ^md/or utility installation and servicing. For this reason, CRA 
evaluated short-term future potential construction/utility worker exposures to Site 
conditions in the HHRA. 

3.2.2 IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS 

An exposure pathway describes a mechanism by which humans may come into contact 
with Site-related COPCs. An exposure pathway is complete (i.e., it could result in a 
receptor contacting a COPQ if all of the following four elements are present: 

1. a source or a release from a source [e.g., COPCs released to soil during historical 
landfill operations (see Section 3.2.2.1)] 

2. a probable environmental migration route of a Site-related COPC [e.g., leaching 
or partitioning from one medium to another (see Section 3.2.2.2)] 

3. an exposure point where a receptor may come in contact with a Site-related 
COPC [e.g., surface and subsurface soil on- and off-Site (see Section 3.2.2.3)] 

4. a route by which a Site-related COPC may enter a potential receptor's body 
[e.g., ingestion, dermal contact, or inhalation (see Section 3.2.2.4)] 

CRA understands that the owners of certain Site parcels are in the process of implementing a 
land use restriction that will restrict the use of the Site to commercial and industrial uses. 
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If any of these four elements are not present, then the exposure pathway is considered 
incomplete and would not contribute to the total exposure from the Site. Exposure 
scenarios and complete exposure pathways are discussed in Section 3.2.2.5. 

3.2.2.1 RELEASE MECHANISMS 

The potential mechanisms of contaminant release at the Site are: 

• Potential erosion of the cover material exposing landfill contents so the CQFCs are 
released by direct contact or wind 

• Potential leaching of contaminants from landfill contents or contaminated soil to the 
soil and groundwater 

• Potential release of contaminants from exposed sediment or contaminated surficial 
soil through contact with surface water 

• Potential release of contaminants from the soil to ambient air by volatilization and 
wind 

• Potential release of contaminants from the groundwater by volatilization through 
the unsaturated zone to ambient air or indoor air 

Existing off-Site groundwater and soil vapor contamination will be assessed as part of 
the OU2 RI/FS. The OUl BRA includes an assessment of risks to off-Site receptors from 
on-Site groundwater in order to identify risks posed by contaminant concentrations in 
shallow on-Site groundwater (i.e., OUl) that may be migrating off Site currently or may 
migrate off-Site in future. Additional sampling is recommended to determine whether 
contamination in the Upper Aquifer Zone beneath the Site (i.e., OUl) may potientially 
migrate off-Site. Any such risks will need to be addressed as part of the remedial 
alternatives assessed in the OUl FS. 

3.Z2.2 FATE AND TRANSPORT IN RECEIVING MEDIA 

Many factors control the partitioning of a chemical in the environment. An 
understanding of the general fate and transport characteristics of the COPCs is 
important when predicting future theoretical exposure, linking sources with currently 
contaminated media, and identifying potentially complete pathways to Site media. 
Therefore, the fate and transport analysis conducted at this stage of the exposure 
assessment is meant to identify media that are likely to receive Site-related COPCs. The 
potential contaminant transport mechanisms at the Site are: 
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Movement with wind 

Movement with sediment 

Movement during future Site re-development 

Movement with groundwater (i.e., throughout die Site or, movement of existing 
on-Site groundwater contamination off-Site at concentrations that would pose a risk 
to existing off-Site receptors) 

Movement of VOCs in soil vapor 

3.2.2.2.1 POTENTIAL MIGRATION OF SOIL GAS AND 
GROUNDWATER COFCs TO AIR 

Volatile constituents in g^roundwater may volatize and migrate into indoor air. Volatile 
COPCs in soil gas may also migrate to ambient air. CRA calculated the potential indoor 
air concentrations for the on- emd off-Site industrial/commercial worker and off-Site 
resident using the Johnson & Etdnger (J&E) Model (USEPA, 2004b), and measured soil 
gas and groundwater concentrations. Appendix C presents the methodology and 
assumptions used to estimate the indoor air concentrations. 

Table B.3.1 of Appendix B presents the estimated ambient air concentration from soil gas 
for all soil gas COPCs. CRA determined the ambient air concenb-ations of the COPCs by 
multiplying the maximum measured soil gas concentration for each COPC by their 
chemical-specific volatilization factors (VPs) calculated in Table B.3.2 of AppmdixB 
according to methodology provided by the American Society for Testing and Materials, 
ASTM (2002). CRA then compared the resulting ambient air concentrations to the RSLs 
for Residential Air. Calculated soil gas to ambient air concentrations for benzene, 
ethylbenzene, naphthalene, trichloroethylene, and vinyl chloride were greater than the 
RSL residential air screening concentrations. As such, these chemicals were 
quantitatively evaluated in the HHRA fpr potential on-Site ambient air inhalation 
exposure by trespassers, industrial/commercial workers, and constmctidn/utility 
workers. 

3.2.2.3 . POTENTIAL EXPOSURE POINTS 

After contaminated or potentially-contaminated media have been identified, the 
exposure points are determined by identifying whetiier the potentially exposed 
population can contact these media. 
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The exposure domain is the area within which the potentially exposed population may 
contact the contaminated media. For example, ingestion of surface soil by a current 
trespasser is complete only in areas where the surface soil is not covered. Therefore, the 
exposure domain for surface soil ingestion by a current trespasser would include only 
the areas not under a cover (i.e., asphalt cover, building foimdation, etc.). However, 
CRA conservatively included all of the surface soil data in the surface soil exposure 
domain to evaluate the trespasser exposure to Site surface soil. 

CRA evaluated the indoor air pathway for current and future industrial/commercial 
and residential buildings located on- and off-Site. For on-Site, the worst case scenario 
corresponds to a typical small industrial/commercial building that is either existing or 
could be constructed as part of the future redevelopment of the Site over existing 
impacted environmental media. For off Site, the worst case scenario corresponds to the 
smallest building that is occupied and located over potentially impacted environmental 
media. For future buildings where vapor intrusion is a potentially complete pathway, 
this exposure pathway can be eliminated by the use of vapor intrusion barriers in the 
foundations irrespective of whether the proposed location has been evaluated for 
potential vapor intrusion. 

3.2.2.4 POTENTIAL EXPOSURE ROUTES 

In general, human receptors may be exposed to different environmental media, 
including soil, groundwater, sediment, air, and biota that have come in contact with 
contaminated media. The only potential exposure routes associated with exposure to 
on-Site soil, soil gas, groundwater, and sediment include direct contact (incidental 
ingestion, dermal contact, and inhalation of particulates and/or vapors) and inhalation 
of volatile COPCs migrating to indoor air (via soil gas and groundwater). 

3.Z2.5 EXPOSURE SCENARIOS AND COMPLETED 
EXPOSURE PATHWAYS 

Based on an understanding of the four components of an exposure pathway and the 
current/future conditions of the Site, CRA identified human exposure patiiways. As 
presented in Sections 3.1.1 and 3.1.2, the potential human populations considered 
relevant to the HHRA for current and future Site conditions include an adolescent 
trespasser, an industrial/commercial worker, and a construction/utility worker who 
potentially may be involved in ground intrusive activities during general construction 
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activities. CRA also considered an off-Site industrial/commercial worker's potential 
exposure to indoOr air in the HHRA, as well as an off-Site resident's potential exposure 
to indoor air and groundwater. 

As noted above, existing off-Site groundwater' and soil vapor contamination will be 
iassessed as part of the OU2 RI/FS. The OUl BRA includes an assessment of risks to 
off-Site receptors from on-Site groundwater in order to identify risks posed by 
contaminant concentrations in shallow on-Site groundwater (i.ei, OUl) that may be 
migrating off Site currently or may migrate off-Site in future. Any such risks will need 
to be addressed as part of the remedial alternatives assessed in the FS. 

The HHRA CSM that is shown in Table B.1.1 of Appendix B presents a summary of tire 
exposure rnedia, exposure pathways, exposure routes, emd exposed receptors that are 
considered in the HHRA. CRA identified the following media and potential human 
exposures (i.e., complete pathways) for quantitative evaluation in the HHRA: 

(1) On-^Site Surface Soil - Current/Future Condition: 

• Incidental ingestion and dermal contact with surface soil by trespasser and 
industrial/commercial worker 

(2) On-Site Air - Current/Future Condition: 

• Inhalation of airborne particulate originating from surface soil by trespasser 
and industrial/commercial worker 

• Inhalation of airborne vapors originating from soil gas by trespasser and 
industrial/coinmerciai worker 

• Inhalation of vapors in indoor air originating from soil gas migrating to 
indoor air by industrial/cofnniercial worker 

(3) On-Site Sediment - Current/Future Condition: 

• Incidental ingestion and dermal contact with sediment by trespasser and 
industrial/comihercial worker 

(4) On-Site Shallow Groundwater - Future Condition: 

• Incidental ingestion and dermal contact with on-Site shallow groundwater by 
off-Site resident (child and adult) 

(5) Off-Site Air - Current/Future Condition: 

• Inhalation of airborne volatiles originating from on-Site shallow groundwater 
by off-Site resident (adult and child); 
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• Inhalation of vapors in indoor air originating from COPCs in on-Site shallow 
groundwater migrating to indoor air by off-Site industrial/commercial 
worker and off-Site resident (child and adult); 

(6) On-Site Soil (surface and subsurface) - Future Condition: 

• Incidental ingestion aind dermal contact with soil by construction/utility 
worker 

(7) On-Site Sediment - Future Condition: 

• Incidental ingestion and dermal contact with sediment by 
construction/utility worker 

(8) On-Site Air - Future Condition: 

• Inhalation of airborne particulate originating from soil by 
construction/utility worker 

• Inhalation of airborne vapors originating from soil gas by 
construction/utility worker 

3.2.3 QUANTIFICATION OF EXPOSURE 

To quantify exposure, CRA developed potential exposure scenarios guidance presented 
in the following USEPA documents; 

• USEPA RAGS; Volume 1 - Human Health Evaluation Manual (Part A), Interim Final, 
EPA/540/1-89/002, December 1989 (USEPA, 1989a) 

• USEPA RAGS: Volume 1 - Human Health Evaluation Manual Supplemental 
Guidance, Standard Default . Exposure Factors, Interim Final, OSWER 
Directive 9285.6-03, March 25,1991 (USEPA, 1991a) 

• USEPA RAGS: Volume 1 - Human Health Evaluation Manual (Part B, Development 
of Risk-Based Preliminary Remediation Goals), Interim, EPA/540/R-92/003, 
December 1991 (USEPA, 1991b) 

• USEPA Assessing Dermal Exposure from Soil, Region III Technical Guidance 
Manual Risk Assessment, EPA/903-K-95-003, December 1995 (USEPA, 1995a) 

• USEPA Exposure Factors Handbook, EPA/600/P-95/002Fa, August 1997 (USEPA, 
1997) 

• USEPA Region 4 Human Health Risk Assessment Bulletins - Supplement to RAGS, 
Section 4: Exposure Assessment, May 2000 (USEPA, 2000a) 
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• USEPA RAGS: Volume 1 - Human Health Evaluation Manual (Part D, Standardized 
Planning, Reporting, and Review of Superfund Risk Assessments), Final, Publication 
9285.7-47, December 2001 (USEPA> 2001) 

• USEPA Supplemental Guidance for Developing Soil Screening Levels for Superfund 
Sites, OSWER 9355.4-24, December 2002 (USEPA, 2002) 

• USEPA RAGS: Volume 1 - Human Health Evaluation Manual (Part E, Supplemental 
Guidance For Dermal Risk Assessment), Final, EPA/540/R/99/005, OSWER 
Directive 9285.7-02EP, PB99-963312, July 2004 (USEPA, 2004a) 

• USEPA User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings, 
Office of Emergency and Remedial Response, February 22„2004 (USEPA, 2004b) 

• USEPA Child-Specific Exposure Factors Handbook, September 2008 (USEPA, 2008a) 

• USEPA RAGS: Volume 1 - Human Health Evaluation Manual (Part F, Supplemental 
Guidance for Inhalation Risk Assessment, Final, EPA-540-R-070-002, OSWER 
9285.7-82, January 2009 (USEPA, 2009a) 

In instances where USEPA documents did not present necessary exposure factors, or 
where ihore appropriate scientific data were not available, GRA applied professional 
judgment to develop conservative assumptions that are representative of the Reasonable 
Maximum Exposure (RME) and are protective of human health. 

CRA used two levels of assumptions iin the exposure quantifications. The Central 
Tendency (CT) assumptions present the average or mean value for the assumptions and 
approximate the most probable exposure conditions. The RME are conservative 
assumptions that generally utilize the 90th to 95th percentile assumptions, depending 
upon available data. 

CRA determined the CT and RME exposure point concentrations (EPCs) for the various 
exposure scenarios based on the observed data distribution and the percentage of 
censored data points (i.e., non-detect results). CRA based both the CT and RME EPCs 
on the 95 percent upper confidence limit (% UCL) of the mean. Appendix D contains a 
detailed description of the statistical methods used to determine the 95% UCL. 

The arithmetic mean> maximum, and 95% UCL concentrations for the COPCs identified 
at die Site ^e summarized in the following tables in Appendix B: 

i) Soil Gas - Table B.3.3 

ii) Surface Soil - Table B.3.4 

iii) Surface and Subsurface Soil - Table B.3.5 
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iv) Groundwater - Table B.3.6 

v) Sediment - Table B.3.7 

Air 

CRA determined ambient air and indoor jur EPCs based upon modeled air 
concentrations in each exposure unit. CRA developed the ambient air modeling 
approach (equations and inputs) for trespassers, industrial/commercial workers, and 
construction/utility workers in ambient air from soil gas. The measured concentrations 
for soil gas were used as representative of emissions from groundwater and soil. The 
soil gas provides a profile of potential contaminants emitted from bolh impacted 
sources. CRA modeled indoor air EPCs for on-Site industrial/commercial worker 
exposure to volatile COPCs in indoor air from soil gas and for the off-Site 
industrial/commercial workers and off-Site resident exposure to volatile COPCs in 
indoor air from on-Site shallow groundwater, based on the Johnson & Ettinger (J&E) 
Indoor Air Vapor Intrusion Model (USEPA, 2004b). CRA used the soil gas data as 
inputs to estimate the on-Site indoor air concentrations while on-rSite groundwater data 
were used as inputs to estimate the off-Site indoor air concentrations. Soil gas data 
reflects VOC emissions from on-Site soil and groundwater. The J&E modeling approach 
applied in the HHRA is described in Appendix C. 

Quantification of exposure is discussed further below in terms of estimation of intake 
(Section 3.2.3.1) and exposure scenario assumptions (Section 3.2.3.2). 

3.2.3.1 EXPOSURE ESTIMATES 

In the HHRA, the magnitude of exposure reflects the chemical concentration, contact 
rate, exposure time, and body weight. This section outlines the approach for 
determining the amount of the identified COPCs to which the selected receptors may be 
exposed via the media. 

3.2.3.1.1 SPECinC INTAKE EOUATIONS 

The following sections provide intake equations for ingestion, dermal, and inhalation 
exposure to soil and groundwater that CRA applied in the HHRA. In the HHRA, 
exposure estimates reflect chemical concentration, contact rate, exposure time, and body 
weight in a term called "intake" or "dose". 
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Inhalation of Indoor Air/Ambient Air Exposure Pathway 
\ 

The equation for cedculating chemiGal intake from the inhalation of indoor air or ambient 
air after USEPA (1989a) is: 

CwAA X t'l X EF X Ei) 
CDI = Equation 1 

AT 

where: 

CDI = chronic daily intake via inhalation (milli^ams per cubic meter or mg/m3) 
CLVAA = chemical concentrations in indoor/ambient air (mg/ni') 
FT = fraction of time exposed (hours per 24 hours exposed) (unitless) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
AT = averaging time [period over which exposure is averaged] (days) 

The equation for calculating chemical intake from the inhalation of vapors originating 
from groundwater used during potable household use by off-Site residents (child and 
adult) is: 

CxFTxEFxEDxVF 
CDI = — Equation 2 

where: 

CDI = chronic daily intake via inhalation (mg/m^) 
CW = chemical concentration (milligrams per liter or mg/L) 
FT - fraction of time exposed 
EF - exposure frequency (days/year) 
ED = exposure duration (years) 
VF = volatilization factor 
AT = averaging time [period over which exposure is averaged] (days) 

Incidental Ingestion of Soil Exposure Pathway 

The equation for calculating chemical intake from the incidental ingestion of soil 
(USEPA, 1989a) is: . 
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CxJjRxCf xEFxED 
CDi = Equation 3 

BWxAT ^ 

Where: 

CD7 = chronic daily intake (milli^ams per kilogram or mg/kg body weight/day) 
C = chemical concentration (mg/kg) 
JR = incidental ingestion rate (mg soil/day) 
CF = conversion factors (e.g., kg/10® mg) 
EE = exposure frequency (days/year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time [period over which exposure is averaged] (days) 

This equation was also applied for incidental ingestion of sediment. 

Soil Dermal Contact Exposure Pathway 

The equation for calculating chemical intake from dermal exposure to soil 
(USEPA, 1989a) is: 

CxCFxSAx AFx ABSxEExED _ 
CDI = —-—— Equation 4 

BWxAT ^ 
where: 

GDI = chronic daily intake (mg/kg body weight/day) 
C = chemical concentration (e.g., mg/kg for soil) 
CF = conversion factors (e.g., kg/10® mg) 
SA = skin surface area available for contact (square centimeters or cm^/event) 
AF = soil to skin adherence factor (mg/cm^) 
ABB = chemical absorption rate (unitless) 
EE = exposure frequency (days/year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (averaging period, days) 

CRA also used this equation for dermal contact of sediment. 

Soil Particulate or Vapor Inhalation from Soil Exposure Pathway 

The equation for calculating chemical intake from the inhalation of particulate or vapor 
originating from soil is, after USEPA (2002): 
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C X FT X EF X ED ^ ^ 
CDI = — : Equation 5 

rVF or PEF) X AT ^ 

where: 

CDI = chronic daily intake via particulate and soil vapor inhalation (mg/m') 
C = chemical concentration in soil (mg/kg) 
FT = fraction of time exposed (hours per 24 hours) (unitless) 
EF = exposure frequency (days/yeeir) 
ED = exposure duration (years) 
VF volatilization factor (m^/kg) 
PEF = particulate emission factor (m3/kg) 
AT — averaging time (averaging period, days) 

Ingestion of Groundwater Exposure Pathway 

The equation for calculating chemical intake from the residential (child and adult) 
ingestion of potable groundwater is: 

CxIRxEFxED 
BWxAT Bquaflon6 

where: 

CDI = chronic daily intake (mg/kg body weight/day) 
C = chemical concentration (mg/L) 
IR = ingestion rate (L water/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
BW =•• body weight (kg) 
AT = averaging time (averaging period, days) 

Groundwater Dermal Contact Exposure Pathway 

The equation for calculating diemical intake from dermal exposure during potable 
household use of groundwater and exposure to groundwater during excavation that 
results in contact with gj'oundwater (USEPA, 2004a) is: 
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DAg-g-f X SA X EF X ED 
CDI = Equation 7 

BW X AT ^ 

where: 

CDI = chronic daily intake (mg/kg body weight/day) 
SA = skin surface area available for contact (cm^) 
DAevait = absorbed dose per event (mg/cm^-event) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (averaging period, days) 

The dose absorbed per unit area per event (DAevent) equation for calculating dermal 
exposure to groundwater (USEPA, 2004a) is presented below: 

For inorganic COPCs: 

DAevent = PC X C x CFxET 

For organic COPCs: 

If tevent ^ then DA event = 2 X FA X PC X C X CF , 

l+3xB+3xB^ 
K tevent > then DA event = FA X PC x C X CF 

where: 
C = chemical concentration (e.g., mg/cm^ water) 
FA = fraction absorbed water (dimensionless) 
Tevait = lag time per event (hr/event) 
t* = time to reach steady state (hr) = 2.4 x Tevent 
n = pi (3.14) 
B = dimensionless ratio of permeability coefficient of a compound through the 

stratum corneum relative to its permeability coefficient across the viable 
epidermis (dimensionless) 

PC = Permeability constant 
CF = Conversion factor 
ET = Exposure time (hr/day) 

For carcinogens, a lifetime average daily dose of the chemical is estimated which 
pro-rates the total cumulative intake over a lifetime. An averaging time (AT) of 70 years 
is used for carcinogens. 

For non-carcinogens, the chemical intake is estimated over the appropriate expostire 
period or averaging time, the averaging time selected depends on the exposure 
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duration of the specific population being evaluated and the toxic endpoint being 
assessed. 

3.2.3.2 EXPOSURE SCENARIO ASSUMPTIONS 

CRA developed different exposure scenarios for each of the receptor populations that 
were evaluated in the HHRA. Descriptions of each exposure scenario and associated 
exposure assumptions are presented in die following subsections. Note that indirect 
exposure of receptors to surface soil via dust or volatile inhalation and soil gas> soil, and 
groundwater via volatile inhalation were considered separately in the evaluation of 
exposure to indoor and ambient air, as appropriate. 

Receptor characteristics had values assigned for CT and RME scenarios. In some cases 
these values differed between scenarios (e.g., exposure frequency, exposure duration, 
etc.) and in other cases these values were the same for both CT and RME scenarios 
(e.g., body weight, skin surface area, soil ingestion rate, etc.). The assignment of 
receptor characteristics by scenarios followed standard practices used by regulating 
agencies and risk assessment professionals. The specific values used are presented in 
the following sections. 

Exposure scenano assumptions aire presented in the tables below for the trespasser, 
industrial/commercial worker, construction utility worker, and resident (adult and 
child). 

3.2.3.2.1 TRESPASSER 

Exposure Frequency and Duration 

The assumptions that CRA used in the estimation of the magnitude of the adolescent 
trespasser's exposure to ambient air, soil, and sediment are summarized in the following 
table. 
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Exposure 
Factor Units Scenario 

Trespasser 
Exposure 

Factor Units Scenario Value Used - Adolescent 

Soil/Sedimerit Ingestion Rate i mg/day CT and RME 100 
Soil/Sediment Skin Adherence 
Factor ^ mg/cm^ CT 0.04 Soil/Sediment Skin Adherence 
Factor ^ mg/cm^ 

RME 0.2 
Dermal Absorption Factor 3 %/100 CT and RME Cheniical-spedfic 
Skin Surface Area * cm3 CT and RME 3,900 
Fraction of Time Exposed -
Inhalation unitless 

CT 1.7hr/24hr Fraction of Time Exposed -
Inhalation unitless RME 3.4hr/24hr 

Exposure Frequency ® days/year CT 25.3 
Exposure Frequency ® days/year 

RME 50.6 

Exposure Duration years CT 10 Exposure Duration years 
RME 10 

Body Weight® kg CT and RME 45 

Carcinogehic Averaging Time » days CT and RME 25,550 

Non-Carcinogenic Averaging 
Time ' days CT and RME 3,650 

Conversion Factor kg/mg CT and RME l.OOE-06 
Particulate Emission Factor 
(PEF) 1 m3/kg CT and RME 1.36E-t09 

Volatilization Factor (VF) i" m3/kg CTand RME Chemical-spedfic 

Notes: 

1. Obtained from USEPA (2002). 

2. Obtained from USEPA (2004a). 

3. Obtained from USEPA (2004a) and USEPA (1995a). Published values obtained from USEPA 1995a include: arsenic 
(3%), cadmium (0.1%), metals (1%), VOCs vapor pressure (VP) > benzene VP (3%), VOCs VP < benzene VP (0:05%)> 
PAHs (13%), SVOCs (10%), PCBs (14%), pesticides (10%). 

4. Surface ^a is the 50th percentile value from Table 7-1, Recommended Values for Total Body Surface Area, Males 
and Females Combined. The total body surface area was multiplied by 0.25 (25 percent) to account for exposed skin 
(USEPA, 2008a). 

5. The fraction of time exposed is the 50th percentile from Table 16-1, Recommended Values for Activity Factors - Time 
Outdoors (total) (USEPA, 2008a). The time spent outdoors for a 11- to 16-year old adolescent of 100 min/day 
equates to 1.7 his (CT) [100/60]. The RME is double the CT value and is equal to 3.4 hrs. The time spent outdoors 
for the 6- to 11-year old child presented in USEPA (2008a) was not. considered for the trespasser fraction of time 
exposed as it is assumed that an older child is more characteristic of an adolescent that may trespass. 

6. liie exposure frequency is the 50th percentile from Table 16-1, Recommended Values for Activity Factors - Time 
Outdoors (total) (USEPA, 2008a). The time spent outdoors for 11- to 16-year old adolescent of lOO min/day from 
out of a possible 365 days equates to 25.3 days (CT) [(100 min/d /1440 total min/d) x 365]. The RME is double ttie 
CT value for 50.6 days. The time spent outdoors for the 6- to 11-year old child presented in USEPA (2008a) was not 
considered for the trespasser exposure frequerKy as it is assumed that an older child is more characteristic of an 
adolescent that may trespass. 

7. It is assumed that the trespasser is 7 through 16 years old. Therefore, the exposure duration is set to 10 years, based 
on USEPA (2000a). 

8. Obtained from (USEPA 2000a). 

9. Obtained from USEPA (1989a). 

10. Volatilization factor calculated using equations presented in USEPA (2002); see further discussion in text below. 
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All exposure assumptions and equations utilized in the calculation of the magnitude of 
exposure to COPCs in soil gzis, soil, and sedirnent for an adolescent trespasser are also 
summarized in the following tables in Appendix B: 

• Table B.4.2: ambient air exposure for current/future trespasser 

• TiableB.4.7: surface soil exposure for current/future trespasser . 

• Table B.4.14: ^diment exposure for current/future trespasser 

To determine the potential inhalation exposure to COPCs in soil gas migrating to 
ambient, air, CRA deterinined the concentrations df COPCs in ambient air by 
multiplying the maximum measured soil gas concentration for each COPC in soil gas by 
their chemical-specific volatilization factors (VPs) calculated according to the 
methodology provided by the ASTM (2002). The equations and inputs for the calculated 
ambient air concentrations are presented in Table B.4.4 of Appendix B. 

To determine the potential inhalation exposure to volatile COPCs in soil volatilizing to 
ambient air, CRA used a VP to estimate ambient air concentrations based on the soil 
concentration. The VP is chemical specific and was calculated using the approach 
presented in USEPA (2002). Site^speeific soil and chemical-specific properties were used 
in calculating the VP. The equations amd inputs for the calculated VP values are 
presented in Table B.4.8 of Appendix B. 

3.2.3.2.2 INDUSTRIAL/COMMERCIAL WORKER 

Exposure Frequency and Duration 

The assumptions that CRA used in the estimation of the magnitude of the 
industrial/commercial worker's eixpOsure to indoor air, ambient air, soil, and sediment 
are summarized in the following table. 
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Exposure 
Factor Units Scenario 

Value 
Used-lndustrial/Commer 

cial Worker 
Soil/Sediment Ingestion Rate' mg/day CT and RME 100 

Soil/Sediment-Skin Adherence 
Factor 2 

mg/cm2 
CT - 0.02 Soil/Sediment-Skin Adherence 

Factor 2 
mg/cm2 

RME 0.2 

Dermal Absorption Factor ̂  %/100 CT and RME Chemical-specific 
Skin Surface Area ^ cm2 CT and RME 3,300 

Fraction of Time Exposed 5 unitless CT and RME 8 hr/24 hr 

Exposure Frequency ® days/year 
CT 219 

Exposure Frequency ® days/year 
RME 250 

Exposure Duration 2 years 
CT 9 Exposure Duration 2 years 

RME 25 
Body Weight' kg CT and RME 70 

Carcinogenic Averaging Time' days CT and RME 25,550 

Non-Carcinogenic Averaging 
Time' 

days 
CT 3,285 Non-Carcinogenic Averaging 

Time' 
days 

RME 9,125 
Conversion Factor mg/kg CT and RME l.OOE-06 
Particulate Emission Factor i mVkg C~1 and RME 1.36E+09 
Volatilization Factor» m3/kg CT and RME Chemical-specific 

Notes: 

4 
5 
6 

7 
8 

Obtained from USEPA (2002). 
Obtained from USEPA (2004a). 
Obtained from USEPA (2004a) and USEPA (1995a). Published values obtained for USEPA 1995a include: arsenic 
(3%), cadmium (0.1%), metals (1%), VOCs VP > benzene VP (3%), VOCs VP < benzene VP (0.05%), PAHs (13%), 
SVOCs (10%), PCBs (14%), pesticides (10%). 
The skin surface area available for contact includes the head, hands, and forearms (USEPA 2004a). 
Professional Judgmeitt; fraction of time exposed is beised on an assuined 8 hour work day during a 24 hour period. 
The exposure frequency is based on an exposure frequency of 5 days/week during a period of 50 weeks/year 
(USEPA 2004a). 
Obtained from USEPA (1989a). 
Volatilization factor calculated using equations presented in USEPA (2002); see further discussion in text below. 

All exposure assumptions and equations utilized in the calculation of the magnitude of 
exposure to COPCs in soil gas, soil, groundwater, and sediment for an 
industrial/commercial worker are also summarized in the following tables in 
Appendix B: 

• Table B.4.1: Indoor air exposure for current/future on- and off-Site 
industrial/commercial worker 

• Table B.4.3: Ambient air exposure for current/future on-Site industrial/commercial 
worker 

• Table B.4.9: Surface soil exposure for current/future on-Site industrial/commercial 
worker 

• Table B.4.15: Sediment exposure for current/future on-Site industrial/commercial 
worker 
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To determine the potential inhalation exposure to COPCs in soil gas migrating to 
ambient air, CRA determined the Goncentrations of COPGs in ambient air by 
multiplying the ma:«rnum measured soil gas coneehtration for each COPC in soil gas by 
their ehemical-specific VPs calculated according to the methodology provided by the 
ASTM (2002). The equations and inputs for the calculated ambient air concentrations 
are presented in Table B.4.4 of Appendix B. 

To determine the potential inhalation exposure to volatile COPCs in soil volatilizing to 
ambient air, CRA used a VF to estimate ambient air concentrations based on the soil 
concentration. The VP is chemical specific and was calculated using the approach 
presented in USEPA (2002). Site-specific soil and chemical-specific properties were used 
in calculating the VP. The equations and inputs for the calculated VP values are 
presented in Table BA.10 of Appendix B. 

To determine the potential inhalation exposure to volatile COPCs migrating to indoor 
air, CRA modeled the concentrations of COPCs in indoor air based on the 
concentrations of volatile chemicals in onrSite soil gas for the on-Site 
industrial/ commercial worker and on-Site groundwater for the off-Site 
industrial/commercial worker and using the J&E Model, as described in Appendix C, 

3.2.3.2.3 CONSTRUCTION/LniLITY WORKER 

Exposure Frequency and Duration 

The assumptions that CRA used to determine the exposure of tiie construction/utility 
worker to soil and sediment while performing ground intrusive activities are 
summarized in the following table. 

# 
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Exposure Factor Units Scenario 

Value 
Used-CotatructionAltilit 

y Worker 

Soil/Sediment Ingestion Rate i mg/day CT and RME 330 
Soil/Sediment-Skin Adherence 
Factor 2 mg/cm2 

CT 0.1 Soil/Sediment-Skin Adherence 
Factor 2 mg/cm2 RME 0.3 
Dermal Absorption Factor 3 %/100 CT and RME chemical-specific 
Skin Surface Area * cm^ CT and RME 3,300 

Fraction of Time Exposed 5 unitless CT and RME 8hr/24hr 

Exposure Frequency ' days/year 
CT 60 Exposure Frequency ' days/year RME 120 

Exposure Duration ' years CT and RME 1 

BodyWeiKhti kg CTand RME 70 

Carcinogenic Averaging Time 8 days CT and RME 25,550 

Non-Carcinogenic Averaging Time« days CTand RME 365 
Conversion Factor mg/kg CTand RME l.OOE-06 
Particulate Emission Factor' m3/kg CT and RME site-specific 
Volatilization Factor m3/kg CT and RME chemical-specific 

Notes; 

4 
5 
6 

10 

Obtained from USEPA (2002). 
Obtained from USEPA (2004a). 
Obtained from USEPA (2004a) and USEPA (1995a). Published values obtained for USEPA 1995a include: arsenic 
(3%), cadmium (0.1%), metals (1%), VOCs VP > benzene VP (3%), VOCs VP < benzene VP (0.05%), PAHs (13%), 
SVOCs (10%), PCBs (14%), pesticides (10%). 
The skin surface area available for contact includes the head, hands, and forearms (USEPA 2004a). 
Professional Judgmerit; fraction of time exposed is based on an assumed 8 hour work day during a 24 hour period. 
The RME exposure frequency is based on an exposure.frequency of 5 days/week during a period of 6 month/year 
(120 days), which is based on professional judgment. CT exposure is half of the RME.or 3 months/year (60 days). 
Exposure duration is based on an assumed construction campaign occurring for a one year period, which is based on 
professional judgment. 
Obtained from USEPA (19S9a). 
The construction/utility worker Particulate Emission Factor (PEP) is site-specific and was calculated using the 
approach presented by USEPA (2002). The equations used to develop the site-specific PEP are presented in 
Table B.4.12 of Appendix B. 
Volatilization factor calculated using equations presented in USEPA (2002); see further discussion in text below. 

The exposure assumptions and equations utilized in the calculation of the magnitude of 
exposure to GOPCs in soil and sediment for the construction/ utility worker are also 
summarized in the following tables in Appendix B; 

• Table B.4.5: ambientairexposurefor the future construction/utility worker 

• Table B.4.11: surface and subsurface soil exposure for the future construction/utility 
worker 

• Table B.4.16: sediment exposure for the future on-Site construction/utility worker 

To determine the potential inhalation exposure to COPCs in soil gas migrating to 
ambient air, CRA calculated the concentrations of COPCs in ambient air by multiplying 
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the maximum meaisured soil gas Goncentration for each COPC in soil gas by their 
chemical-specific VFs calculated according to the methodology provided by the 
ASTM (2002). The equations and inputs for the calculated ambient air concentrations 
are presented in Table B.4.6 of Appendix B. 

To determine the potential inhalation exposure to non-volatile COPCs in soil particulate 
(dust), CRA used a Particulate Emission Factor (PEF) to estimate ambient air 
concentrations based on the soil concentration. The PEF is Site-specific and was 
calculated using the equations and inputs presented in USEPA guidance (USEPA, 2002). 
The equations and inputs for the calculated PEF values are presented in Table B.4.12 of 
Appendix B. 

To determine the potential inhalation exposure to volatile COPCs in soil volatilizing to 
ambient air, CRA used a VF to estimate ambient air concentrations based on the soil 
concentration. The VF is chemical specific and was calculated using the approach 
presented in USEPA (2002). Site-specific soil and chemical-specific properties were used 
in calculating the VF. The equations and inputs for the calculated VF values are 
presented in Tiable B.4.13 of Appendix B. 

3.2.3.2.4 RESIDENT 

The exposure assumptions that CRA used in the estimation of the magnitude of the 
exposure of a resident (child and adult) to indoor air (from soil gas and off-Site 
groundwater), ambient air, and groundwater through potable household use are 
summarized in the following table. 
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Exposure 
Factor Units Scenario 

Value Used - Off Site Resident 
Potable Groundwater 

Exposure 
Factor Units Scenario 

Child Adult 

Water Ingestion Rate ^ L/day CT and I^E 1 2 
Skin Surface Area ^ cm2 CT and RME 6,600 18,000 
Fraction of Time Exposed -
Indoor Air ̂  

unitless 
CT 18.5 hr/24 hr 18.5 hr/24 hr Fraction of Time Exposed -

Indoor Air ̂  
unitless 

RME 24 hr/24 hr 24 hr/24 hr 
Fraction of Time Exposed -
Groundwater for Household 
Use 3 

unitless 
CT 0.33 hr/24 hr 0.25h^/24hr Fraction of Time Exposed -

Groundwater for Household 
Use 3 

unitless 
RME 1 hr/24 hr 0.58 hr/24 hr 

Exposure Time ̂  hours/day 
CT 0.33 0.25 

Exposure Time ̂  hours/day 
RME 1 0:58 

Exposure Frequency ^ ' days/year CT and RME 350 350 

Exposure Duration ̂  years 
CT 6 3 

Exposure Duration ̂  years 
RME 6 24 

Body Weight* kg CT and RME 15 70 
Skin Permeability Constant s cm/hr CT and RME Chemical-specific Chemical-specific 
Dermal - Fraction absorbed ' unitless CT and RME Chemical-specific Chemical-specific 
Dermal Lag time 5 hr/event CT and RME Chemical-specific Chemical-specific 
Dermal B constant ̂  unitless , CT and RME Chemical-specific ChemiCal-specific 

Carcinogenic Averaging Time® days CT and RME 25,550 25,550 

Non-Carcinogenic Averagiing 
Time® days 

CT 2,190 1,095 Non-Carcinogenic Averagiing 
Time® days 

RME 2,190 8,760 

Conversion Factor L/cm3 CT and RME 0.001 0.001 

Volatilization Factor ' L/m3 CT and RME 0.5 0.5 

Notes; 
1 
2 
3 

4 
5 

6 
7 

Obtained from USEPA (1991a). 
Obtained from USEPA (20p4a). 
Fraction of time exposed - indoor air is based on the 50th and 95th percentile from Table 16-1, Recommended Values 
for Activity Factors - Time Indoors (at residence) (USEPA, 2008a). The time.spent indoors for <1 year old of 1108 
min/day equates to 18.5 hrs (CT) [1108/60] and 24 hrs (RME) [1440/60]. It is assumed that the adult will spend the 
same amount of time indoors with their child. The fraction of time exposed for household use of groundwater was 
obtained from USEPA, 2004a. 
Obtained from USEPA (2002). 
The permeability constant, fraction absorbed, lag time per event and B ronstant used in the calculation of the dermal 
exposure to groundwater (DAcvcnt) are chemical-specific and calculated using equations from USEPA (2004a). 
Obtained from USEPA (1989a). 
Obtained from USEPA (1991b). 

The exposure assumptions and equations utilized in the calculation of the magnitude of 
exposure to COPCs in on-Site groundwater for an off-Site resident are also summarized 
in the following tables in Appendix B; 

• Table B.4.17: indoor air exposure for current/future off-Site resident 
• Table B.4.18: groundwater (household use) exposure for current/future off-Site 

resident 

To determine the potential inhalation exposure to volatile COPCs migrating to indoor 
air, CRA modded the concentration of chemicals in indoor air based on the 
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concenbrations of volatile chemicals in on-Site groundwater and using the J&E Model, as 
described in Appendix C. 

3.2.3.3 EVALUATION OF EXPOSURES TO LEAD IN SOIL AND WATER 

CRA identified lead as a COPC in soil and groundwater. Lead was detected in Site 
groundwater samples; however, due to the deipth of groundwater (greater then 
15 ft bgs) ground intrusive activities itre not likely to extend to a depth that will expose 
groundwater. As a result, exposure to lead in groundwater was not evaluated further. 
Therefore, the HHRA evaluated only exposure to lead in soil. As such, the 
industrial/commercial and construction/utility workers performing various duties at 
the Site are reasonably anticipated to contact lead in soil only. 

The HHRA included the quantitative evaluation of the household use of groundwater. 
As a result, the HHRA also evaluated the off-Site resident child exposure to lead in 
groundwater. 

A trespasser may be exposed to lead in Site soil. However, as the average exposure 
frequency for the trespasser is only 25.3 days/year, the lead exposure for this receptor 
would be considered low in comparison to industrial/commercial workers having an 
average exposure frequency of 219 days/year. Due to the low frequency of exposure by 
trespassers, lead in blood would not accumulate to concentrations that would result in 
unacceptable risks. Therefore lead exposure to the trespasser was not evaluated fiutiier. 
The HHRA estimates the 95th percentile blood lead concentration for 

"industrial/commercial and construction/utility worker exposure to lead in soil using 
the model described below in Sections 3.2.3.3.1. The HHRA estimates the 95th percentile 
blood lead concentration for the child resident exposure to lead in groundwater using 
the model described below in Sections 3.2.3.3.2. 

3.2.3.3.1 ADULT LEAD EXPOSURE 

Adult Lead Exposure Equation 

The best available method for determining hazards associated with non-residential adult 
exposiu-es to lead^mpacted soil and water is based on the adult lead exposure equation 
as presented by USEPA (2003a). The Technical Review Workgroup (TRW) has indicated 
that the Adult Exposure Equation is a suitable and appropriate model for assessing 
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adult exposures to lead. The Adult Exposure Equation recommended for use by the 
TRW is as follows: 

P^®fetal,0.95 =(Pb®adult,0 +P^®adull,site)^GSDj3^,j X ^ fetal/maternal 

where: 

PbBfetai,o.95 = 95th percentile tauget blood lead (PbB) concentration in the fetus 
(micrograms per deciliter or pg/dL) 

PbBaduit,o = typical lead concentration (pg/g) (appropriate average concentration 

for individual) 

Rfetai/matemai = mean ratio of fetal to maternal PbB 

= individual Geometric Standard Deviation, an exponent of 1.645 

represents the standard normal deviate used to calculate the 
95th percentile from a lognormal distribution of blood lead 
concentration 

PbBaduit site = adult blood lead concentration (pg/dL) contributed by exposure to lead 
containing media on Site as shown below 

BKSFxKPbSxIR^xAFsxEFs)] 
^ 

where: 

BKSF = Biokinetic slope factor (pg/ dL blood lead increase per ng/ day lead uptake) 

PbS = Soil lead concentration (Mg/g) 

IRs = Ingestion rate of soil (g/day) 

EEs = Exposure frequency for contact with assessed soil (days/yr) 

AFs = Absolute absorption fraction of lead in soil 

AT = Averaging time 

Adult Lead Exposure Equation Input Parameters 

The basis for selection of input parameters for the above model is discussed below. 

(i) Media Lead Concentrations (PbS): 

CRA used the arithmetic mean concentrations of lead in the media, consistent 
with the adult lead model. The arithmetic mean concentrations of lead in Site 
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surface soil (mdusMal/eominercial worker) and surface and subsurface soil 
(Construetidn/utility worker) are as follows: 

Receptor 
(M^g) 

•( 
Industrial/Conunercial Worker 991 

Construction/Utility Worker 1,105 

(ii) Mean RSitio of Fetal to Maternal (Rfetai/matemai): 

Various studies have estimated an average fet^-to-materrial PbB ratio of 0.9 
based on a weight-of-evidence approach. USEPA has also used this value in the 
Adult Exposure Model. CRA used the 0.9 in the model. 

(iii) Individual Geometric Standard Deviation (GSDuduit): 

This parameter is used to assess variability in blood lead concenh-ations among 
different individuals. Few data points are available regarding GSD values 
reflectihg individual variability. Instead, GSD values reiflecting community 
variability (which would be expected to be greater than individual variability) 
are frequently applied to estimate iiidividual variability. Various studies have 
indicated that community GSDs may range from approximately 1.8 to 2.1 
depending on the demographics. CRA used a value for GSD of 2.1 in this model 
based on the TRW Lead guidance assuming a heterogeneous population. 

(iv) Target PbB Value (PbB95fetai): 

This parameter is the 95th percentile target blood lead (PbB) concentration in the 
fetus (pg/ dL). The goal is intended to ensure that PbB95fetai is not greater than 
lOpg/dL. 

(v) BaseUne PbB Value (PbBaduito): 

This parameter is specific to the population in the area of interest, CRA could 
not identify any source of data d^iibihg blood lead concentrations for the 
population in the vicinity of the Site. Therefore, CRA used published reference 
data to determine a representative value. Various studies have indicated that 
Baseline PbB values range from approximately 1.7 to 2.2 depending on the 
demographics. CRA used a value of 1.9 pg/dL for this input parameter based pn 
the TRW Lead guidance. 

(vi) Biokinetic Slope Factor (BKSF in pg/ dL per pg/ day): 

The TRW adopted a BKSF of 0.4, derived for the baseline human health risk 
assessmeiit for the California Gulch Superfund Site. CRA used the default value 
of 0.4 for the parameter BKSF in the modeling. 
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(vii) Soil Absolute Absorption Fraction of Lead (AFs): 

TRW uses 12% as the absorbed fraction of lead from soil for adults, based on an 
absorption factor for soluble lead of 0.20 and a relative bioavailability of 0.6. 

(vii) Soil Ingestion Rate (IRs in g/day): 

CRA used a soil ingestion rate of 0.1 and 0.33 g/day for an 
industrial/commercial worker and construction/utility worker, respectively, at 
the Site (USEPA, 2002b). 

(ix) Exposure Frequency (EFs in days/yr): 

CRA used an exposure frequency of 219 days/year for an industrial/commercial 
worker based on an average exposure frequency of 5 days per week during a 
period of 50 weeks per year. For the construction/utility worker scenario, CRA 
used an exposure frequency of 60 days/year based on an exposure frequency of 
5 days per week during a period of 6 month per year as the average or mean 
exposure in the modeling. 

(x) Averaging Time (AT in days): 

CRA used an averaging time of 307 days/year (219 days per year/5 days per 
week = 44 weeks per year >« 7 days per week) for an industrial/commercial 
worker based on the time spent at work by both full-time and part-time workers. 
For the construction/utility worker scenario, CRA used an averaging time of 
84 days/year (60 days per year/5 days per week = 12 weeks per year x 7 days 
per week) based on an assumed construction campaign occurring within a one 
year period. 

3.2.3.3.2 CHILD LEAD EXPOSURE 

CRA used the Integrated Exposure Uptake Biokinetic (lEUBK) model for lead exposure 
in children to determine the hazards associated with exposure to lead in groundwater 
consumed through household use by residents living in off-Site buildings, based on the 
assumption that the child resident is considered to be more sensitive than the adult 
resident. The lEUBK model provides a method for predictirig blood lead concentrations 
in populations exposed to lead in several different media. The impetus for the 
development of this model was the USEPA's conclusion that a threshold does not exist 
for many of the non-cancer effects of lead in infants and young children. The lEUBK 
Model is a simulation model that uses mathematical equations to estimate the lead 
concentration in blood (PbB) of a child (of population of children) in the 0- to 7-year age 
group who are exposed to lead in various media such as soil, air, diet, water, and other 
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potential sources. Young children lae considered to be unimpacted when the model 
predicts that less than 5 percent of children will have blood lead concentrations greater 
than 10 pg/dL (USEPA, 19W). CRA used the IEUBKwin32 Model 1.1, Build 264 to 
determine the hazard for lead exposure in groundwater for an off-Site resident. 

For this evaluation, CRA determined the intake of lead for the ingestion of household 
drinfcihg water. The media and route exposure point concentrations and intake rates 
that CRA used for the resident exposure scenario for the Site in the lEUBK model are 
presented in Table E.2 of Appendix E. A default lead concentration in air of O.lOO pg/m^ 
was used as the input into the lEUBK model. CRA used the cirithmetic mean 
groundwater lead concentration of 3.24 pg/L, as presented in Table B.3.6 of. Appendix B, 
in the model. For soil, CRA applied the default lead concentration of 200 mg/kg, as the 
HHRA only evaluated potential groundwater exposure to the off-Site resident. CRA 
used the model default values for the dietary lead intake for each age range. 

3.3 TOXICITY ASSESSMENT 

The purpose of the toxicity assessment is to evaluate available evidence regarding the 
potential for particular contaminants to caiise adverse effects in potentially exposed 
indMduals and to provide, where possible, an estimate of the relationship between the 
extent of exposure to a contaminant and the increased likelihood or severity of adverse 
effects. 

The toxicity assessment is accomplished in two" steps: hazard identification and 
dose-response assessment. The first step, hazard identification, is the process of 
deterinining whether exposure to an agent can cause an increase in the incidence of a 
particular adverse health effect (e.g., cancer and liver damage) and whether the adverse 
health effect is likely to occur in humans. Typically, this is established based on studies 
perfoimed on laboratoiy animals. 

The second step, doscrresponse evaluation, is the process of qu^titatively evaluating 
the tojdeity infonnatioh and characterizing the relationship between the dose of the 
contaminant administered or received, and the incidence of adverse healih effects in the 
potentially exposed population. From this qu^titative dose-response relationship, 
numerical values, known as toxicity values (i.e., reference doses and slope factors), are 
derived. These are used to estimate the incidence or potential for adverse effects as a 
function of human exposure to the agent. These toxicity values are used in the risk 
characterization step to estimate the potential for adverse effects occurring in humans at 
different exposure levels. 
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The relationship between the dose of a COPC and its toxic response must be determined 
to conduct a risk characterization. CRA derived the dose-response relationships for 
various constituents or constituent groups from published toxicity data. The USEPA 
have reviewed the published data and developed several sets of values to provide 
quantitative estimates of the toxicity of chemicals for different, effects and routes of 
exposure. The USEPA (2003b) has recommended a hierarchy for the selection of 
toxicological criteria in the risk assessment process. This hierarchy was followed to tiie 
fullest extent possible in this HHRA: 

• Tier 1-USEPA's IRIS 

• Tier 2 - USEPA's Provisional Peer Reviewed Toxicity Values (PPRTVs) 

• Tier 3 - Other Toxicity Values 

CRA used USEPA Regional Screening Level Tables (USEPA, 2009b) extensively as a 
Tier 3 source of toxicity values, even though these are considered a secondary source. 
Other Tier 3 sources included the USEPA's Heedth Effects Assessment Summary 
Tables (HEAST, 1997). 

3.3.1 DOSE RESPONSE ASSESSMENT 

The toxicity values used in risk evaluations are the chronic doses, generally referred to 
as the reference dose (RfD) and reference concentrations (RfC) (for non-carcinogenic 
effects), and cancer slope factors (CSF) and inhalation unit risk factors (URF) (for 
carcinogenic effects). The RfD or RfC is an estimate (with uncertainty spemning 
approximately an order of magnitude or greater) of a daily exposure level for the human 
population, including Sensitive sub-populations that is not likely to cause an appreciable 
risk of deleterious effects during a lifetime. Chronic RfDs or RfCs are specifically 
developed to be protective for long-term exposure to a compound (e.g., a Superfund 
program guideline is 7 years to a lifetime). The CSF or URF is a plausible upper-bound 
estimate of the probability of a response per unit intake of a chemical over a lifetime. 
The CSF or URF is used to estimate an upper-bound probability of em individual 
potentially developing cancer as a result of a lifetime exposure to a particular 
concentration of a potential carcinogen. 

038443 (11) 61 CONESTOGA-ROVERS & ASSOCIATES 



3.3.1.1 NON-CARCINOGENIC HAZARDS 

For substances suspected to cause noh-careinogenic chronic effects, the health criteria 
are usually expressed as chronic intake levels or RfDs [in units of mg/(kg-day)] or RfCs 
(in units of mg/m3) concentrations less than which, no adverse effects are expected. In 
contrast to the toxicological model used to assess carcinogenic risk, which assumes no 
concentration threshold, the non-carcinogenic dose-response model postulates a 
"threshold". 

In this risk assessment, chroruc RfDs and RfCs are used as the toxicity values for 
non-carcinogenic health effects. Uncertainty factors are incorporated into the RfDs or 
RfCs to account for extrapolations from ainimal toxicity data, data quality, and to protect 
sensitive sub-populations. The basis of an RfD or RfC is usually the highest 
dose/concentration administered to laboratory animals that did not cause observable 
adverse effects after chronic (usually lifetime) exposure. This is called the No-Observed 
Adverse Effect Level (NOAEL). The NOAEL is then divided by an uncertainty (s^ety) 
factor, and sometimes an additional modifying factor, to obtain the RfD or RfC. In 
general, an vmcertainty factor of 10 is used to account for interspecies variation and 
another factor of 10 to account for sensitive human populations. Additional factors of 10 
cure included in the uncertainty factor if the RfD or RfC is based on the Lowest-Observed 
Adverse Effect Level (LOAEL) instead of the NOAEL, or if data inadequacies are present 
(e.g., the experiment for which the RfD or RfC was derived had less than lifetime 
exposure). A modifying factor (MP) typically of 3 or so may also be included to address 
data sets lacking certain key studies. These factors are multiplied together and act as the 
denominator to the NOAEL or LOAEL in the calculation of the RfD or RfC as follows: 

NOAEt or LOAEL 
' ' UF,xUF,xUF,... 

RfDs and RfCs are developed for the oral and the inhalation exposure pathways, 
respectively. These are an oral reference dose (RfDo) in mg/kg-day, and RfC in mg/m^. 

CRA used the non-cancer RfDs to estimate human health effects for oral and dermal 
exposure routes for die COPCs and are presented in Table B.5.1 of Appendix B. CRA 
adjusted the dermal RfDs consistent with USEPA (2004a). The RfCs used for the 
inhalation exposure route are presented in Table B.5.2 of Appendix B. 
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3.3.1.2 CARCINOGENIC RISKS 

Cancer Slope Factors (CSFs) and Inhalation Unit Risk Factors (URFs) are quantitative 
risk estimates of carcinogenic potency. Slope factors and URFs relate the lifetime 
probability of excess cancers to the lifetime average exposure dose/concentration of a 
substance. CSFs and URFs are estimated using mathematical extrapolation models, 
most commonly the linearized multistage (LMS) modd, and are presented as risk 
per mg/(kg-day) (i.e., mg cm-cinogen per kg body weight per day) for oral CSF and risk 
per mg/m3 for inhalation URF. These models assume low dose-response linearity and 
thus may not be appropriate for some suspect c^cinogens, in particular those that 
function as promoters. As well, the body's natural repair processes and defense 
mechanisms may decrease cemcer risk at low exposures. Thus, the risks at lower 
exposures are likely overestimated using the LMS model. 

When adequate human epidemiology data are available, maximum likelihood estimates 
(MLEs) of model parameters are used to generate a CSF or URF. When only animal data 
are available, the CSF or URF is derived from the largest possible linear slope that is 
consistent with the data (within the upper 95 percent confidence limit). In other words, 
the true risk to humans, while not identifiable, is not likely greater than die 
upper-bound estimate. This is a conservative estimate, and in some cases a linear slope 
of zero may be as appropriate for the data (i.e., no carcinogenic risk). 

CRA evaluated and identified known or suspected human carcinogens using the USEPA 
Weight-of-Evidence approach for carcinogenicity classification. The USEPA 
classification is based on an evaluation of the likelihood that the agent is a human 
carcinogen. The evidence is characterized separately for human and animal studies as 
follows: 

Group A - Known Human Carcinogen (sufficient evidence of carcinogenicity in 
humans) 

Group B - Probable Human Carcinogen (B1 - limited evidence of carcinogenicity in 
humans; B2 - sufficient evidence of carcinogenicity in animals with 
inadequate or lack of evidence in humans) 

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity in 
animals and inadequate or lack of human data) 

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no 
evidence) 

Group E - Evidence of Noncarcinogenicity for Humans (no evidence of 
carcinogenicity in animal studies) 
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CRA classified the COPCs using the USEPA system. 

The foHowihg GOPCs were considered not classifiable as huihan carcinogens; 
bromomethane, chlorobenzene, cis-l,2-diGhloroethylene, isopropylbenzene, barium, 
copper, manganese, mercury, selenium, and zinc. 

The following COPCs are considered to be (known, probable, or possible) ceircinogens: 
1,1-dichloroethane, 1,1-diGhloroethylene, 1,2-dichloroetheme, benzene, chlorofonn, 
dibromochloromethane, methylene chloride, vinyl chloride, benzo(a)anthracene, 
benzo(a)pyrene, behzo(b)fluoranthene, benzo(k)fluoranthene, 
bis(2-ethylhexyl)phthalate, dibenz(a,h)anihracene, indeno(l,2,3-cd)pyrene, naphthalene, 
arsenic, cadmium, lead, Aroclor-1248> Aroclor-1254, Aroclorrl260, dieldrin, heptachlor, 
and dioxins/furans (total TEQ). 

No information is available regarding die carcinogenicity of the following COPCs: 
1,4-diGhlorobenzene, chloroeth^e, cyclohexane, dichlorodifluoromethane, 
ethylbeiizene; methyl tert butyl ether, tetrachloroethylene, toluene, 
trans-l,2rdichloroethylene, trichloroethylene, trichlorofluoromethane, xylenes (total), 
2-methylnaphthalene, aluminum, antimdny, cobalt, iron, and vanadium. 

CRA assessed carcinogenic COPCs based on non-carcinogenic effects where useable 
toxidty values were available; 

The oral and dermal cancer toxicity data (CSFs) used in the HHRA to estimate the risk of 
cancer for the oral and dermal exposure routes are presented in Table B.6.1 of 
Appendix B. Dermal CSEs were adjusted consistent with USEPA (2G)04a). The URFs 
used for the inhalation exposure route are presented in Table B.6.2 of Appendix B. 

3.3.2 POTENTIAL RISK FROM CARCINOGENS 

CRA used a CSF or URF is applied to estimate the potential risk of cancer from exposure 
to carcinogenic chemicals. The CSF or URF, when multiplied by the lifetime average 
daily intake, provides an estimate of die probability diat die intake will cause cancer 
during the lifetime of the exposed individual. This increased cancer risk is expressed, 
for exainple, as 1 x 10-® or l.dE-06 (one in one million increeised cancer risk). This is ah 
upper limit estimate of the risk, based on very conservative health-protective 
assuniptions and conservative statistical evaluations of data from animal experiments or 
epidemiological studies. To state that a chemical exposure causes a lE-06 added upper 
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limit risk of cancer means that if 1,000,000 people are exposed to this concentration of 
the chemical for their lifetimes, a maximum of one additional incident of cancer may 
occur. T^is is a very conservative estimate, and, in fact, there may be no additional cases 
of cancer due to the chemical exposure. 

3.4 RISK CHARACTERIZATTOV 

The objective of this risk characterization is to integrate information developed in the 
exposure assessment, for complete exposure pathways, for detected COPCs that may 
have exceeded screening levels, and the toxicity assessment into an evaluation of the 
potential human health risks associated with potentially comjjleted exposures to 
potentially contaminated media. The methods used in this risk characterization were 
based on USEPA guidance for human exposures (USEPA, 1989a, 1991a, 1991b, 1995a, 
1997a, 2001, 2002, 2004a, 2008a, and 2009a). 

3.4.1 HAZARD ESTIMATES 

The potential for non-cancer health effects from exposure to a COPC were evaluated by 
comparing an exposure level over a specified time period to a RfD for a similar time 
period. This ratio, termed the hazard quotient, is Ccdculated according to the following 
general equation: 

HQ=. 
RfD orRfC 

where: 

HQ = Hazard quotient (unitless), the ratio of the exposure dose of a chemical to a 
reference dose not expected to cause adverse effects from a lifetime exposure. 
A hazard quotient equal to or less than 1 is considered protective of human 
health. 

CDI = Chronic daily intake, the chemical dose calculated by applying the exposure 
scenario assumptions and expressed as mg/(kg-day-^). The intake represents 
the average daily chemical dose over the expected period of exposure. 

RfD = Reference dose, a daily dose believed not to cause an adverse effect from even 
a lifetime exposure [mg/(kg-dayi)]. The RfD is based on experimental data 
and/or epidemiological studies. 
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RfC = tfie Reference Concentration is a daily concentration believed not to cause an 
adverse effect from even a lifetime exposure [mg/m^]. The RfC is based on 
experimental data. 

The Hazard Index (HI) for an exposure situation is the sum of the HQs estimated for the 
individual COPCs. An HI less than 1 is considered health protective for a lifetime 
exposure and is therefore not an exposure of concern. If the HI is greater than 1, it may 
be appropriate to reevaluate the toxicity of the individual COPCs to determine if 
individual chemicals have the same or diffeiing toxicological endpoints that would 
support conclusions that the HQs should or should not be added. 

CRA established non-cancer hazard estimates for children (6 years of exposure for both 
CT and RME) only for the off-Site resident receptors. For aU adult receptors and 
trespassers, CRA evaluated the non-cancer hazard estimates for the CT and RME 
scenario based on the respective exposure durations. 

3.4.2 CANCER RISK ESTIMATES 

Exposure scenarios may involve potential exposure to more than one caircindgen. To 
represent the potential carcinogenic effects posed by exposure to multiple carcinogens, it 
is assumed, in the absence of information on synergistic or antagonistic effects, that 
these risks are additive. CRA calculated cancer risks utilizing the following general 
equation: 

Cancer Risk = LADDx(CSF or URF) 

where: 

Cancer Risk 

LADD 

CSF 

URF 

Estimated upper boimd on additional risk of cancer over a lifetime in 
individual exposed to the carcinogen for a specified exposure 

period (unitless). 

Lifetime average daily dose of the chemical calculated using exposure 
scenario assumptions and expressed inmg/(kg-day^). The intake 
represents the total lifetime chemical dose averaged over an 
mdividual expected lifetime of 70 years. 

Cancer slope factor tiiat models the potential carcinogenic response 
and is expressed as [mg/(kg-day-^)]^L 
the inhalation Unit Risk Factor models the potential carcinogenic 
response and is expressed as [mg/ m3]-L 
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For estimating cancer risks from exposure to multiple carcinogens from a single 
exposure route, CRA used the following equation: 

\ 
Risk J. =J^Risk, 

M 

where: 

Riskr = Total cancer risk from route of exposure; 

Risk, = Cancer risk for the chemical; and 

N = Number of chemicals. 

Risk estimates were calculated for a combination of child (6 years) <ind adult (24 years) 
exposure for the residential and recreational user scenarios. CRA compared the 
potential cumulative risks resulting from exposure to the COPCs to USEPA's risk range 
of 1x10-6 to 1x10-4. 

3.4.3 QUANTIFICATION OF HEALTH RISKS 

The risk characterization consists of quantifying the magnitude of exposure followed by 
the hazard quotient and cancer risk posed by all COPCs to the receptors, as discussed 
for each potential receptor below. Note that the text presents two values, CT and RME 
risks. The CT and RME non-carcinogenic hazards and carcinogenic risks are based on 
the use of current toxicity data. The hazard quotient and cancer risk posed by each 
COPC to each receptor are presented in Section 3.4.4 below. 

3.4,4 QUANTITATIVE INTERPRETATION OF HEALTH RISKS 

The non-cancer hazard calculations and calculated lifetime cancer risks for the 
trespasser, industrial/commercial worker, construction utility worker, and resident are 
summarized below. 

As noted above, existing off-Site groundwater and soil vapor contamination will be 
assessed as part of the OU2 RI/FS. The QUI BRA includes an assessment of risks to 
off-Site receptors from on-Site groundwater in order to identify risks posed by 
contaminant concentrations in shallow on-Site groundwater (i.e., QUI) that may be 
migrating off Site currently or may migrate off-Site in future. Any such risks will need 
to be addressed as p^ of the remedial alternatives assessed in the FS. 
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3.4.4.1 ON-SITE TRESPASSER 

The risk/hazard calculations for each COPC identified for the on^Site trespasser 
exposure to ambient air (due to migration from soil gas), surface soil, and sediment are 
presented in Tables A.7.1.CT and A.7.1.RME of Appendix B, and summarized in 
Tables A.9.1.Cr and A.9.I.RME of Appendix B. The calculated lifetime cancer risks and 
non-cancer hazards for the on^Site trespasser exposure to ambient air (from soil gas), 
surface soil, and sediment are summarized below. 

Receptor Medium Route .• 1 txposure\ Carcifiogem'c 
Risk 

Risk 
>10* 

II Non-
Carcinogenic 
Hazard Index 

HI>1 Table 
Reference 

Trespasser 

-

Soil Gas to 
Ambient Air 

Inhalation cr 2.3E-08 i No No 3.3E-Q1 No A.7.1.cr Trespasser 

-

Soil Gas to 
Ambient Air 

Inhalation 

RME 93E^8 No No 1.3E-03 No A.7.1.RME 

Trespasser 

-

Surface Soil Ingestion, 
Dermal Contact, 
and Inhalation 

cr 2.5E-06 Yes No 4.6E-01 No A.7.1.CT 

Trespasser 

-

Surface Soil Ingestion, 
Dermal Contact, 
and Inhalation RME 6,7E^ Yes No l.OE+00 No A.7.1.RME 

Trespasser 

-

Sediment Ingestion and 
Dermal Contact 

CT l.OE-06 No No 2.4E-02 No A.7.1.CT 

Trespasser 

-

Sediment Ingestion and 
Dermal Contact 

RME 3.0Er06 Yes No 7.2E-02 No A.7.2.RME 

As presented in the table above, the calculated HI was equal to or less than the target HI 
of 1 for the trespasser inhalation exposure to soil gas migrating to ambient air, and direct 
contact exposure to soil and sediment for both CT and RME scenarios. 

The carcinogenic risks for the trespasser inhalation exposure to soil gas migrating to 
ambient air, and direct contact exposure to soil and sediment are within the USEPA 
acceptable risk range of 1 x lO-^ to 1 x l(H for both the GT and RME scenarios. 

A summary of the cumulative risks/hazards for the on-Site trespasser is provided in 
Section 3.4.5.1. The major contributors to cumulative risks/hazards for the on-Site 
trespasser are presented in Section 3.4.71. 

3.4.4.2 ON-SITE INDUSTIU AiyCQMMERCIAL WORKER 

The risk/hazard calculations for each COPC identified for the on-Site 
industrial/commercial worker exposure to indoor air (from soil gas), surfjace soil, and 
sediment are pfesertted in Tiables A.7.2.CT and A.7.2.RME of Appendix B, and 

038443(11) 68 CONESTOGA-ROVERS & ASSOCIATES 



summarized in Tables A.9.2.CT and A.9.2.RME of Appendix B. The calculated lifetime 
cancer risks and non<ancer hazards for the on-Site industrial/commercial worker 
exposure to indoor air (from soil gas), ambient air (soil gas), surface soil, and sediment 
are summarized below. 

Receptor Medium Route Exposure Carcinogenic 
Risk 

Risk 
>10* 

Risk 
>10* 

Non-
Carcinogenic 
Hazard Index 

HI>1 Tabk 
Reference 

On-Site 
Industrial/ 
Commercial 
Worter 

SoilCas 
to Indoor 

Air 

Inhalation 
CT 5.2E-06 Yes No ' 1.6E-01 No A.7.ZCT 

On-Site 
Industrial/ 
Commercial 
Worter 

SoilCas 
to Indoor 

Air 

Inhalation 

RME 1.7E-05 Yes No • 1.8E-01 No A.7.ZRME 

On-Site 
Industrial/ 
Commercial 
Worter 

Soil Gas 
to 

Ambient 
Air 

Inhalation 
CT 8.5E-07 No No ! 1.4E-02 No A.7.2.Cr 

On-Site 
Industrial/ 
Commercial 
Worter 

Soil Gas 
to 

Ambient 
Air 

Inhalation 

RME 2.7E-06 Yes No : 1.6E^02 No A.7.ZRME 

On-Site 
Industrial/ 
Commercial 
Worter 

Surface 
Soil 

Ingestion, 
Dermal Contact, 
and Inhalation 

CT 1.2E-05 Yes No ; 2.5E+00 Yes A.7.ZCT 

On-Site 
Industrial/ 
Commercial 
Worter 

Surface 
Soil 

Ingestion, 
Dermal Contact, 
and Inhalation 

RME 5.1E-05 Yes No , 3.2E+00 Yes A.7.2.RME 

On-Site 
Industrial/ 
Commercial 
Worter 

Sediment Ingestion and 
Dermal Contact CT 4.8E-06 Yes No 1.3E-01 No A.7.zcr 

On-Site 
Industrial/ 
Commercial 
Worter 

Sediment Ingestion and 
Dermal Contact 

RME 2;2E-05 Yes No ; ZlE-01 No A.7.ZRME 

As presented in the table above, the calculated HI was less than the target HI of 1 for the 
industrial/commercial worker inhalation exposure to soil gas migrating to indoor air, 
inhalation exposure to soil gas migrating to ambient air, and direct contact exposure to 
sediment for both CT and RME scenarios; however the calculated HI is greater than the 
target of 1 for the industrial/commercial worker direct contact exposure to surface soil 
for both CT and RME scenarios. 

The carcinogenic risks for the industrial/commercial worker inhalation exposure to soil 
gas migrating to indoor air, inhalation exposure to soil gas migrating to ambient air, and 
direct contact exposure to sediment are within the USEPA acceptable risk range of 
1 X 10-6 to 1 X 10-4 for bodi the CT and RME scenarios. 

A summary of the cumulative risks/hazards for the on-Site industrial/commercial 
worker is provided in Section 3.4.5.2. The major contributors to cumulative 
risks/hazards for the oh-Site industrial/commercial worker are presented in 
Section 3.4.7.2. 
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3.4.4.3 QN-SITE CONSTRUCTlONAJtiLITY WORKER 

The risk/hazard calculations for each GOPC identified for the construction/utility 
worker exposure to soil (surface and subsurface) through direct contact (incidental 
ingestion, dermal contact, and ambient air inhalation) and sediment through direct 
contact (incidentail ingestion and dermal contact) are jpresented in Tables A.7.3.CT and 
A.7.3.RME of Appendix B, and summarized in Tables A.9.3.CT and A.9.3.RME of 
Appendix Bi The calculated Mfetime cancer risks and non-cancer hazards for the 
construction/utility worker exposure to soil and sediment are summarized below. 

Receptor 

) 

Medium Route Exposure Carcinogenic 
Risk 

II 
• 

II Non-
CarcinogetM 
Hazard Index 

HI>1 Table 
Reference 

On-Site. i 
Coiistruclioh/ 
Utility Worker 

Soil Gas to 
Aintnent Air 

Inhalation or 1.4E-10 No No ZlE-05 No A.7.3.CT 
On-Site. i 
Coiistruclioh/ 
Utility Worker 

Soil Gas to 
Aintnent Air 

Inhalation 

RME 2.9E-10 No No 4.1E-05 No A.7.3.RME 

On-Site. i 
Coiistruclioh/ 
Utility Worker 

Surface and 
Sutsurface 

Soil 

I Ingestion. 
. Dermal 

Contact, and 
Inhalation 

CT 6.8E-07 No No 1.3E+00 Yes A.7.3.cr 

On-Site. i 
Coiistruclioh/ 
Utility Worker 

Surface and 
Sutsurface 

Soil 

I Ingestion. 
. Dermal 

Contact, and 
Inhalation RME 15^6 Yes ; No 2.8E+00 Yes A.7.3.RME, 

On-Site. i 
Coiistruclioh/ 
Utility Worker 

Sediment Ingestion 
and Dermal 

Contact 

CT 4.6E-07 No • No 1.2E-01 No Ay7.3.Cr 

On-Site. i 
Coiistruclioh/ 
Utility Worker 

Sediment Ingestion 
and Dermal 

Contact RME 9.4E-07 No No ; 2.7E-01 No A.7.3.RME 

As presented in the above table, the calculated HI was less than the target HI of 1 for tiie 
construction/utility worker inhalation exposure to soil gas migrating to ambient air and 
direct contact exposure to sediment for both CT and RME scenarios; however, the 
calculated.HI is greater than the target HI of 1 for the construction/utility worker direct 
contact exposure to soil for botii CT and RME scenarios. 

The carcinogenic risks for the construction/utility worker inhalation exposure to soil gas 
migrating to ambient air and direct contact exposure to soil and sediment are within the 
USEPA acceptable risk range ofl * 10-® to 1 * 10^ for both the CT and RME scenarios. 

A summary of the cumulative risks/hazards for the on-Site construction/utility worker 
is provided in Section 3.4.5.3. The major contributors to cumulative risks/hazards for 
the on-Site construction/utility worker are presented in Section 3.4.7.3. 
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3.4.4.4 OFF-SITE RESIDENT 

The risk/hazard calculations for each COPC identified for the future off-Site resident 
exposure to indoor air (via volatilization through soil vapor from shallow on-Site 
groundwater) and through future off-Site household use of on-Site groundwater are 
presented in Tables A.7.4.CT and A.7.4.RME of Appendix B, and summarized in 
Tables A.9.4.CT and A.9.4.RME of Appendix B. The calculated lifetime cancer risks and 
non-cancer hazards for the off-Site resident exposure to groundwater are surnmarized 
below. 

Receptor Medium Route Exposure Carcinogenic 
Risk 

Risk 
>10* 

Risk 
>10* 

Non-
Carcinogenic 
Hazard Index 

m>i Table 
R^erence 

Off^Site 
Resident 

On-Site 
Groundwater 
to Indoor Air 

Inhalation 
CT 1.8E-05 Yes No 1.9E-01 No A.7.4.Cr 

Off^Site 
Resident 

On-Site 
Groundwater 
to Indoor Air 

Inhalation 

RME 7.9E-05 Yes No 2.5E-01 No A.7.4.RME 

1 On-Site 
Groundwater 
(Household 

Use) 

Ingestion, 
Dermal 

Contact, and 
Inhalation 

cr 6.PE-04 Yes Yes 7.7E+00 Yes A.7.4.CT 1 On-Site 
Groundwater 
(Household 

Use) 

Ingestion, 
Dermal 

Contact, and 
Inhalation RME 1.9E-03 Yes Yes 7.7E+00 Yes A.7.4.RME 

As presented in the table above, the calculated HI is less than the target HI of 1 for the 
off-Site residerit inhalation of indoor air (from on-Site groundwater) for both CT and 
RME scenarios; however, the calculated HI are greater than the target HI of 1 for the 
off-Site resident direct contact exposure to on-Site groundwater for both CT and RME 
scenarios. 

The carcinogenic risks for the off-Site resident inhalation exposure to indoor air are 
within the USEPA acceptable risk range of 1 x 10^ to 1 x 10-* for both the CT and RME 
scenarios; however use of tire groundwater for potable purposes by the off-Site resident 
results in exposures that are outside the USEPA acceptable risk range of 1 x 1Q< to 
1 X 10-* for both the CT and RME scenarios. 

A summary of the cumulative risks/hazards for the off-Site resident is provided in 
Section 3.4.5.4. The major contributors to cumulative risks/hazards for the off-Site 
resident are presented in Section 3.4.7.4. 
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3.4.4.5 OFF-SITE INDUSTRIAL/COMMERCIAL WORKER 

The risk/hazard calculations for each COPC identified for the off-Site 
industrial/commerdsl worker exposure to indoor air (from shallow on-Site 
groundwater) through inhalation are presented in Tables A.7.5,CT and A.7.5.RME of 
Appendix B, and summarized in Tables A.9.5.CT and A.9.5.RME of Appendix B. The 
calculated lifetime cancer risks and non-cancer hazards for the off-Site 
industrial/commerdal worker exposure to indoor air (from on-Site groundwater) are 
summarized below. 

Receptor Medium Route Exposure Carcinogenic 
Risk 

Risk 
>10* 

Risk 
>10* 

Non-
Cardnqgettic \ 
Hazard Index' 

HI 
>1.0 Table 

Reference 

Off-Site" 
Industrial/ 
Comiiterdal 
Worker 

On^ite 
Groundwater 
•to Indoor Air ; 

Inhalation 
CT 1.2E-06 Yes No 1.2E-02 No A.73.CT 

Off-Site" 
Industrial/ 
Comiiterdal 
Worker 

On^ite 
Groundwater 
•to Indoor Air ; 

Inhalation 

RME 3.7E-06 Yes No 1.4Er02 No A.7.5.RME 

As presented in the table above, the calculated HI is less than the target HI of 1 for the 
off-Site industrial/commercial worker inhalation exposure to COPCs in on-Site 
groundwater volatilizing and migrating to indoor air. 

The carcinogenic risks fdr thie off-Site industrial/commercial worker inhalation exposure 
to on-Site groimdwater COPCs migrating to indoor air are within the USEPA acceptable 
risk range of 1 x 10^ to 1 x 10-* for both the CT and RME scenarios. 

A summary of the cumulative risks/hazeirds for the off-Site industrial/commercial 
worker is provided in Section 3.4.5.5. The major contributors to cumulative 
risks/hazards for the off-Site industrial/commercial worker are presented in 
Section 3.4.7.5. 

3.4.5 SUMMATION OF RISKS 

A given human population may be exposed to a chemical by several exposure routes 
and through more than one medium. The purpose of this section is to identify the risks 
assodated with a population that may be exposed to Site COPCs through a combination 
of exposure pathways. 
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USEPA (1989a) states that risks should be combined across exposure pathways only 
where the following situation occurs: 

a) reasonable exposure pathway combinations are identified 

b) it appears likely that the same individuals would consistently face the 
"reasonable maximum exposure" (RME) through more them one pathway 

Instead of encouraging the calculation of combined risks from across exposure 
pathways, USEPA (1989a) cautions that each RME estimate includes many conservative 
assumptions and that combining estimates is not appropriate unless the combination 
itself is a RME: 

For real world situations in which contaminant concentrations vary over 
time and space, the same individual may or may not experience the RME 
for more than one pathway over the same period of time. One individual 
might face the RME through one pathway, and a different individual face 
the RME through a different pathway. Only ifvou can explain why the 
key RME assumptions for more than one pathway apply to the same 
individual or sub-population should the RME risks for more than one 
pathway be combined. 

In some situations, it may be appropriate to combine one pathway's 
RME risks with other pathways' risk estimates that have been derived 
from more tuvical exposure parameter values. [Emphasis added] 

It is improbable that the same person would experience all potential exposures 
associated with the Site or even over the periods of years specified in the individual 
RME scenarios. The HHRA examined the potential for unique receptors chosen to 
represent potential activities that might occur within the on- and off-Site locations. The 
purpose of differentiating between receptors is that each of the receptors has a realistic 
exposure that depends on the activities they perform. These activities are receptor 
specific and are unlikely to overlap. As a result, CRA determined tiiat it is inappropriate 
to add togedier the estimated risks and hazards for the different exposure routes and 
pathways, because this would result in the exaggeration of an appropriate RME for the 
summed exposures. It is unlikely that the individual RME estimates would result in an 
underestimation of risk, and CRA has concluded that the individual RME estimate 
should be evaluated as a conservative estimate of the likely exposure to COPCs at the 
Site. The summation of the CT estimates is likely the more appropriate representation of 
a cumulative maximum exposure. However, where appropriate and for completeness. 
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CRA combined both the RME and cumulative CT risks and hazards from separate 
exposure routes ̂ d media to estimate total CT and RME exposures. 

The cumulative His and lifetime cancer risks across all applicable exposure media for 
trespassers, industrial/commercial workers, construction/utility workers, and residents 
are suminarized below. 

3.4.5.1 TRESPASSERS 

The cumulative lifetime c^cer risks and His across all applicable eixposiu-e routes for 
trespasser receptors are summarized in the table below. 

Receptor . Media Exposure 
Cumulative. 
Cardnogenic 

Risk 

Risk 
>10* 

Risk 
>io* 

1 Cumulative 
Non-

Carcinogenic 
Hazard Index 

HI>1 Appendix Table 
Reference 

Trespasser 
(Guirent/ 
Future) 

Soil gas to 
Ambient Air, 

Soil, and 
Ssdiment 

\ CT 3:6EM Yes No 4.8E-01 No • A.9.1.CT Trespasser 
(Guirent/ 
Future) 

Soil gas to 
Ambient Air, 

Soil, and 
Ssdiment 

: RME 9.8E^ Yes No l.lE+00 Yes A.9.1.RME 

- 1 

3.4.5.2 INDUSTRIAiyCOMMERCIALWORKERS 

The cumulative lifetime cancer risks and His across all applicable exposure routes for 
on-site industrial/commercial worker receptors are summarized in the table below. 

Receptor Media Eiposiire 
Cumulative 

i Carcinogenic 
j Risk 

II II Cumulative 
Non-

Carcinogenic 
Hazard Index 

HI>I Appendix Table 
. Reference 

'On-Site 
! Industrial/ 
Cotiunetdal 

Worker 
(Current/ 

Future) 

Soil Gas to 
indoor Air,. 
Soil Gas to 

Ambient Air, 
Soil, and 
Sediment 

CT 2.3E-05 Yes No 2.8E+00 Yes A.9.2.CT 
'On-Site 

! Industrial/ 
Cotiunetdal 

Worker 
(Current/ 

Future) 

Soil Gas to 
indoor Air,. 
Soil Gas to 

Ambient Air, 
Soil, and 
Sediment 

RME 9J2E-05 Yes No 3.6E+00 Yes A.9.2.RME 
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3.4.5.3 CONSTRUCnONAJTILITY WORKERS 

The cumulative lifetime cancer risks and His across all applicable exposure routes for 
construction/utility worker receptors are summarized in the table below. 

Receptor Media Exposure 
Cumulative 

Carcinogenic 
Risk 

Risk 
>10* 

Risk 
>10* 

Cumulative 
Non-

Carcinogenic 
Hazard Index 

HI>1 Appendix Table 
R^erence 

Construction/ 
Utility WorkCT 

(Future) 

^ilGasto 
Ambient 

Air, Soil, and 
Sediment 

CT l.lE-06 Yes No 1.5E+00 Yes A.93.CT Construction/ 
Utility WorkCT 

(Future) 

^ilGasto 
Ambient 

Air, Soil, and 
Sediment 

RME 2.5E-06 Yes No S.lE+flO Yes A.9.3J?ME 

3.4.5.4 OFF-SITE RESIDENT 

The cumulative lifetime cancer risks and His across all applicable exposure routes for 
off-Site resident receptors are summarized in the table below. 

Receptor Media 'Exposure 
Cumulative 
Carcinogenic 

Risk 

Risk 
>10* 

Risk 
>10* 

Cumulative Non-
Carcinogenic 
Hazard Index 

HI>1 Appendix Table 
Re/erence 

Off-Site I&sident 
(Future) 

Groundwater 
to Indoor Air 

and 
Groundwater 
for Household 

Use 

cr 6.1E-04 Yes Yes 7.9E+00 Yes A.9.4.CT 
Groundwater 
to Indoor Air 

and 
Groundwater 
for Household 

Use 
RME 2.0E-03 Yes Yes 7.9E+00 Yes A.9.4.RME 

3.4.5.5 OFF-SITE INDUSTRIAiyCOMMERCIAL WORKER 

The cumulative lifetime cancer risks and His across all applicable exposure routes for 
off-Site industrial/commercial worker receptors are summarized in the table below. 

Receptor Medium Exposure 
Cumulative 

Carcinogenic 
Risk 

Risk 
>10* 

Risk 
>10* 

Cumulatioe Non-
Carcinogenic 
Hazard Index 

H1>1 Appendix Table 
R^erence 

Off-Site 
Industrial/ 

Groundwater 
to Indoor Air CT 1.2E-06 Yes No 1.2E-02 No A.9.5.CT 

Commercial 
Worker (Future) RME 3.7E-06 Yes No 1.4E-02 No A.9.5.RME 
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3.4.6 SUMMARY OF ̂ CEEDANCES 

The table below summarizes tfie instariGes where the calculated risk was outside the 
USEPA acceptable risk range of 1 * lO® to 1 x ICH or the calculated HI was greater than 
the target HI of 1 for the media and receptors assessed. 

Rnrnary Media Receptor 
Excess Cancer 
Risk>Hr*a> 

> Target HI =1 
«) Rnrnary Media Receptor 

RME RME 
Ambient Air (from Soil Gas) Trespasser No No 

SuifaceSoil Trespasser No No 
Sediment Trespasser No No 

Ambient Air (from Soil Gas) Qn-Site.Industrial/Commercial Worker No No 
Indoor Air (from Soil Gas) On-5ite Industrial/Commercial Worker No No 

SurfaceSdii .. On-Site Industrial/Commercial Worker No Yes 
Sediment OnTSife Indusbial/CoinmienSal Worker No No 

Ambient Air (from Sbil Gas) Construction/Utility Worker No No 
Surface and Subsurface Soil Construction/Utility Worker . No Yes 
„ _ Sediment Construction/Utility Worker No No 
Indoor Air (from OnrSite 

Groundwater) Off-Site Resident No No 

On-^ite Groundwater (Potable). Off?Site Resident Yes Yes 
Indoor Air (from On-^ite 

Groundwater) 
: Off-Site Industrial/ Coihmeicial Worker No No 

(1) "Yes" or "No" indicates that he cumulative HI ahd/Or cancer risk is greater thari the cancer risk range of 1« ICH to 
1 * ICH or target HI of 1. 

3.4.7 RISK AND HAZARD CQPC CONTRIBUTIONS 

The contribution to total risk and hazard of each COPC for a specific combined exposure 
scenario varies, depending on the. COPC exposure point concentration and relative 
toxicity. Frequently, most of the risk estimated for an exposure scenario can be 

_ J 

attributed to a few COPCs. The following sub-sections present a summary of the 
CQPCs contributing the majority of risk and/or hazard in Site media where the 
combined RME scenarios exceeded the risk and hazatrd target levels. 

The COPCs contributing the majority of RME risk and/or hazard at the Site in the 
applicable exposure media for the trespasser, on-Site industrial/commercial worker, 
construction/utility worker, off-Site resident, and off-Site industrial/commercial worker 
are summarized below. 

For a COPC to be considered a major contributor, the cumulative risk/hazard for the 
receptor must be a minimum of 5 percent of the cumulative risk/hazard. 

The summary tables presented in the following subsections list the contributing COPCs 
along with their risk or haz^d value as well as the contributing exposure route. Also 
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presented in die summary tables are the total risk or hazard associated widi these 
contributing COPCs and the total cumulative risk or hazard associated with all COPCs 
identified in all exposure media. The percentage that these contributing COPCs 
contribute to the total cumulative risk or hazard is also presented in the text in each 
section below. 

3.4.7.1 TRESPASSER 

fAedium Contributing COPC Exposure Route Risk HI 
TabU 

Reference 
Surface Soil Arsenic Ingestion and Dermal - 6.5E-02 A.10.1.RME Surface Soil 

Copper Ingestion and Dermal - 7.9E-01 
A.10.1.RME 

Total RME Risk/Hazard of ContributinK COPCs 9.5E:i)6 8.6E^1 

A.10.1.RME 

PercentaKe of Cumulative RME Risk/Hazard - -78% 

A.10.1.RME 

Cumulative RME Risk/Hazard Across all Media 9.8E-06 l.lE+00 A.9:1.RME 

As presented in the above table, the cumulative risk for the trespasser is within the 
USEPA acceptable risk range of 1 x lO-® to 1 x 1(H, and therefore no COPCs have been 
identified as major contributors to cumulative risk. 

The RME cumulative HI of 1.1 primarily results from ingestion and dermal contact 
exposure to arsenic and copper in surface soil. Arsenic and copper in surface soil 
account for approximately 78 percent of the cumulative HI. However, as the HI for 
arsenic and copper are less than the target HI of 1, there is no concern regarding 
potential trespasser exposure to arsenic and copper in surface soil. 

3.4.7.2 INDUSTRlAiyCOMMERCI AL WORKER 

Medium Contributing COPC Exposure Route Risk HI Table 
Reference 

Surface Soil Arsenic Ingestion and Dermal . 2.0E-01 A.10.2.RME Surface Soil 
Copper Ingestion and Dermal - 25E+00 

A.10.2.RME 

Total RME Risk/Hazard of Contributing COPCs ' 2.7E+00 

A.10.2.RME 

Percentage of Cumulative RME Risk/Hazard - -75% 

A.10.2.RME 

Cumulative RME Risk/ Hazard Across all Media 92E^5 3.6E+00 A.9.2.RME 

As presented in the above table, the cumulative risk for the industrial/cpmmercial 
worker is within the USEPA acceptable risk range of 1 x 10® to 1 x i(H, and therefore no 
COPCs have been identified as major contributors to cumulative risk. 
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The RME cvimulative HI of 3.6 primarily results from ingestion and dermal contact 
exposure to arsenic and copper in surface soil. Arsenic and copper in surface soil 
accounts for approximately 75 percent of the cumulative HI. Of these, only copper has 
an HI greater than the target HI of 1. Therefore, there is no concern regarding potential 
industrial/commercial worker exposure to arsenic in surface soil. For copper, the 
inapdmum detected concentration of 191,000 mg/kg was in the sample collected from 
SIO, adjacent to the former ACD. This result skews the data distribution and therefore 
impacting the method used to calculate the copper EPC of 95,324 mg/kg in surface soil 
(see Table B>3.4 of Appendix B) used in the hazard calculation. The next greatest copper 
concentration in surface soil was 2,220 mg/kg from die soil sample coUeeted from S3, 
which was significantly less than the EPC and indicates that the maximum concentration 
has significantly impacted the EPC calculation. Removal of soil from the vicinity of 
location SIO would likely reduce the iridustrial/commercial worker hazard less than the 
target h^ard of T. 

3.4.7.3 CQNSTRUCriON/LmLITY WORKER 

Media Contributing COPC Exposure. Route Risk HQ/m TabU 
Reference 

Surface and 
Subsurface 
SoU 

Ahtiinony Ingestion and Dermal - 3;9&01 A.10.3.RME Surface and 
Subsurface 
SoU 

Cb&lt Ingestion and Dennal . ilE-Ol 
A.10.3.RME Surface and 

Subsurface 
SoU Copper Ingestion and Dermal - 1.2E+Q0 

A.10.3.RME Surface and 
Subsurface 
SoU 

i Manganese Inhalation 1 1.8E-01 

A.10.3.RME Surface and 
Subsurface 
SoU 

' Mercury Inhalation 1 2.4E-01 

A.10.3.RME Surface and 
Subsurface 
SoU 

Aroclor:i254 Ingestion and Dermal • - 2.0E-01 

A.10.3.RME 

TotolRKlERisk/Hazard of Contributiiig COPCs - 2.4E+00 

A.10.3.RME 

Percentage of Cumulative RME Risk/Hazard - -77% 

A.10.3.RME 

Cumulatiye~RME Risk/Hazard Across all Media 2.5E^6 3.1E+00 A.9.3.RME 

As presented in the above table, the cumula.tive risk for the construction/utility worker 
is within the USEPA acceptable risk range of 1 x lO-® to 1 x l(H, and therefore no COPCs 
have been identified as major contributors to cumulative risk. 

The RME cumulative HI of 3.1 primarily results from ingestion and dermal contact 
exposure to antimony, cobalt, copper, and Aroclor^l254, and inhalation exposure to 
manganese and mercury in surface soil. Antimony, cobalt, copper, manganese, 
mercury, and Aroclor-1254 in surface soil accounts for approximately 77 percent of the 
cumulative HI. Of these, only copper has an HI greater than the target HI of 1. 
Therefore, there is no concern regarding potential construction/utility worker exposure 
to antimony, cobalt, rnang^ese, mercury, and Aroclor-1254 in surface and subsurface 
soil. For copper, the results for two sampling locations (SIO, 191,000 mg/kg and 1T4, 
43,400 mg/kg) skew the data distributidn and therefore impact the method used to 
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calculate the copper EPC of 29,658 mg/kg (see Table B.3.5 of Appendix B) in surface and 
subsurface soil used in the hazard calculation. The next greatest copper concentration in 
surface and subsurface soil was 24,900 mg/kg in the soil sample collected from TT21, 
which was less than the EPC and indicates that the SIO and TT4 results will not impact 
the EPC calculation. Removal of soil from the vicinity of locations SIO and TT4 would 
likely reduce the construction/utility worker hazard to less them the target hazard of 1. 
Metals concentrations may also be due, in part, to background metals concentrations in 
native soils. The following discussion uses arsenic as an example. 

CRA completed an assessment of background arsenic concentrations for the Valleycrest 
Landfill Superfund Site (Valleycrest Site) approximately seven miles to the north of the 
Site. The site-specific background arsenic concentration (95 percent upper confidence 
limit) for the Valleycrest Site was 19 mg/kg, which is greater than the Residential and 
Industrial RSLs for arsenic of 0.39 and 1.6 mg/kg, respectively. 

Cox-Colvin & Associates analyzed state-wide background metals concentrations for 
Ohio EPA in 1996 using available data from the Ohio EPA, including data from 
Montgomery County, where the Site is located. The state-wide geometric mean 
background arsenic concentration reported by Cox-Colvin was 5.72 mg/kg and the 
range of background concentrations was from 0.5 to 56 mg/kg. 

Based on these background concentrations a number of the detections of arsenic would 
appear to be due to background concentrations of eirsenic; however, several of the 
detections of arsenic at higher concentrations would appear to be due to anthropogenic 
sources. 

The completion of a background metals study would assist in identifying those risks due 
to the presence of waste and soil contamination at the Site. 

3.4.7.4 OFF-SITE RESIDENT 

Medium Contributing COPC Exposure Route Risk HQ Table 
Reference 

On-Site 
Groundwater 

cis-l,2-Dichloroethylen 
e 

Ingestion 
6.1E-01 

A.10.4.RME On-Site 
Groundwater 

Vinyl Chloride Ingestion 2.3E-04 4.3E-01 

A.10.4.RME On-Site 
Groundwater 

Arsenic Ingestion 3.1E-04 3.0E+00 

A.10.4.RME On-Site 
Groundwater 

Cobalt Ingestion - 1.3E+00 

A.10.4.RME On-Site 
Groundwater 

Manganese Ingestion - l.OE+00 

A.10.4.RME On-Site 
Groundwater 

Aroclor-1260 Dermal 13E-03 -

A.10.4.RME 

Total RME Risk/Hazard of Contributing COPCs 1.8E-03 6.3E+()0 

A.10.4.RME 

Percentage of Cumulative RME Risk/Hazard -92% -80% 

A.10.4.RME 

Cumulative RME Risk/Hazard Across all Media 2.0E-G3 79E+00 A.9.4.RME 
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The RME cumulative risk of 2.0E-03 primarily results from ingestion exposure to vinyl 
chloride and arsenic, and dermial exposure to Aroclor-1260 in on-Site groundwater. 
Vinyl chloride> arsenic, and Aroclor-1260 account for 92 percent of the cumulative risk. 

The RME cumulative HI of 7.9 primarily results from ingestion exposure to 
cis-l,2-dichloroethylene, vinyl chloride, arsenic, cobalt, and manganese in on^Site 
groimdwater. cis-l,2rdichloroethylene, vinyl chloride, arsenic, cobalt, and manganese 
account for 80 percent of the cumulative HI. Of these, only arsenic, cobalt, and 
manganese have an HI greater than the target HI of 1. Therefore, there is no concern 
regarding potential off-Site resident exposure to cis-l,2-dichloroethylene and vinyl 
chloride in on-Site groundwater irl terms of non-cancer hazards. 

For vinyl chloride, the groundwater concentrations contributing the majority of the risk 
for the off-Site resident include water quality data for groundwater samples from 
locations MW^IOIA (up to 180 \ig/L), VAS-9 (up to 760 Jig/L), VAS-14 (up to 120 |ig/L), 
and VAS-19 (up to 150 wg/L). 

For arsenic, the groundwater concentrations contributing the majority of the 
risk/hazard for the off-Site resident include water quality data for groundwater samples 
from locations MW-103 (up to 33.4 \ig/L), MW-209 (up to 32 |ig/L), and P-211 
(47.6 ng/L). 

For cobalt, the groundwater cortcentratioris contributing the majority of the h^ard for 
the off-Site resident include water quality data for groundwater samples from locations 
MW-lOlA (up to 12.3 Jig/L) and P-211 (6.5 Jig/L). It should also be noted that several 
non-detected samples had detection limits of 50 |ig/L, which are well above the EPC 
calculated for cobalt. 

For manganese, the groundwater concentrations contributing the majority of the hazard 
for the off-Site resident include water quality data for groundwater samples from 
locations MW-IOIA (up to 1,000 ng/L), MW-203 (up to 789 ng/L), MW-207 (up to 
1,080 jig/L), MW-208 (639 ^lg/L), MW-210 (635 - 661 ^g/L), and MW-217 (1,060 ng/L). 

As noted above, metals concentrations may also be due, in part, to background metals 
concentrations in native soils and groimdwater. The completion of a background metals 
study would assist in identifying those risks due to the presence of waste and soil 
contamination at the Site, 

For Aroclor-1260, the groundwater concentratioris contributing the majority of the risk 
for the off-Site resident include sampling locations MW-202 (0.16 ug/L) and MW-204 
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(0.19 ng/L). It should also be noted that several non-detected samples had detection 
limits of 0.2ng/L, the same concentration used as the EPC for Aroclor-1260 and 
resulting in unacceptable cancer risks. 

CRA used a conservative analysis to evaluate this exposure pathway for off-Site 
residents, in particular those located adjacent to the southeast comer of the Site in close 
proximity to the location containing a potable well still in use, according to USEPA. 
Most of the water quality data indicated above as contributing the majority of the 
risks/hazards are located a significant distance away from these residents and in areas 
where the groundwater is most probably moving toward the GMR, zmd away from 
these residents. However, due to the absence of groundwater data at the southeastern 
comer of the Site, there is some uncertainty with regards to the groundwater quality in 
proximity to these residents. 

Additional investigation during OUl RD and the OU2 RI will resolve the uncertainty 
associated with the potential for contaminants in on-Site and off-Site groundwater, 
respectively, to impact off-Site receptors. 

3.4.7.5 OFF-SITE INDUSTRIAL/COMMERCIAL WORKER 

As presented in Table B.9.5.RME, the cumulative risk for the off-Site 
industrial/commercial worker is within the USEPA acceptable risk range of 1 x 10-® to 
1X10-*, and therefore no COPCs have been identified as major contributors to 
cumulative risk. 

3.4.8 HAZARD ASSESSMENT FOR LEAD EXPOSURE 

Lead was identified as a COPC in Site soil and groundwater. The pathways considered 
complete for exposure to lead were the industrial/commercial worker direct contact 
exposure to surface soil, the construction/utility worker direct contact exposure to 
surface and subsurface soil, and the off-Site resident direct contact exposure to 
groimdwater. Lead exposure was not evaluated for the trespasser, as their exposure 
frequencies would be less than the lowest exposure frequency of 60 days per year used 
in the adult lead model. As the depth to groundwater at the Site is greater than the 
depth of typical excavations by constmction/utility workers, CRA did not evaluate 
exposure to lead in on-Site shallow groundwater for the construction/utility worker or 
industrial/commercial worker. CRA did not complete tiie evaluation of the potential 
exposure of the off-Site child resident to lead in soil as this assessment is outside the 

038443 (11) 81 CONESTOGA-ROVERS & ASSOCIATES 



scope of the OUl RI/FS and will be addressed during the OU2 Rl/FS". As a result, 
CRA used the default lEUBK Model soil lead concentration of 200 mg/kg. CRA used 
the RME surface soil lead concentration of 991 Mg/g, the RME surface and subsurface 
soil lead concentration of 1,105 jig/ g, and the arithmetic mean grouiidwater lead 
concentration of 3.24 jig/L in the lead modeling. 

Adult Lead Model Industrial/ Commercial Worker and Construction/Utility Worker 

The estimated 95th percentile for fetal blood levels for a current/future female adult 
industrial/commercial worker exposure to lead in surface soil and future female adult 
coiistruction/utility worker exposure to lead in surface and subsurface soil, as presented 
in Table E.l, are 16.1 ng/dL and 43.9^g/dL, respectively. These blood lead 
concentrations indicate that soil lead exposure may pose an unacceptable heizard for the 
industrial/ commercial worker and construction/ utility worker. 

lEUBK Lead Model - Qff-Site Resident 

The results from the lEUBK model run are presented in Appendix E along widi the 
probability plots for blood lead concentrations. Using model inputs as presented in 
Table E.2 of Appendix E and described above in Section 3.2.3.3.2, the lEUBK Model 
predicts less dian 5 percent of the children resident near the Site would have blood lead 
concentrations of 10 ng/dL or greater. As less than 5 percent of the child resident 
population would have a blood lead concentrations greater than 10 ng/dL, groimdwatfer 
lead exposurie does not pose an unacceptable hazard for the off-Site resident. 

35 UNCERTAINTY ANALYSIS 

The purpose of this section is to provide a summary and discussion regarding the 
uncertainties associated with the HHRA evduation. The various uncertainties are 
discussed below in the following sections. 

3.5.1 SAMPLING PROCEDURE BIAS 

The sampling strategy is a factor that impacts the health evaluation for chemicals at the 
Site. Often in the saunpling procedures, samples are collected from locations that are 

# 

" Off-Site soil is outside the scope of Operable Unit 1 (OUl) and within the Scope of Operable 
Unit 2 (OU2). As such, risks associated with exposure to off-Site soil will be evaluated during the 
BRAforOU2. 
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visibly contaminated or where contamination would be expected and not from areas of 
the Site that are potentially uncontaminated. This creates a sampling bias toward 
worst-case (higher) exposure point concentrations in the media sampled. The utilization 
of such biased data in the HHRA increases the conservative or health-protective nature 
of the health risk and hazard assessment. 

The data used to estimate CT and RME scenarios for the Site were primarily collected in 
a biased manner. The media samples were collected from areas of known or suspected 
contamination, and should represent GOPC concentrations at the higher end of the 
range for the Site. Sampling rounds usually focused on additional characterization and 
delineation of the more heavily contaminated areas, thus introducing a high bias in both 
CT and RME scenarios. Consistent with USEPA guidance (USEPA, 1989a), which states 
that the risk assessment process should use upper boimd average concentrations when 
estimating risk, the HHRA used the 95% UCL concentration for each COPC, or the 
maximum when estimating risks. This would have the effect of decreasing the 
uncertainty that a conservative measure of the mean was used in the HHRA. 

3.5.2 DATA QUALITY AND DATA QUALITY OBTECTIVES 

A Quality Assurance/Quality Control (QA/QC) program was implemented during the 
investigative activities conducted by CRA to ensure that data of appropriate quality for 
use in the BRA and PS were generated. Following receipt of ihe analytical data from the 
laboratory, data quality assessments and validations were performed by a CRA certified 
chemist. The evaluation of the initial analytical data was based on QA/QC information 
provided by the laboratory including laboratory blank data, laboratory duplicate data, 
and laboratory surrogate spike and check recovery data. Based on the results of the data 
quality assessment and validation, the analytical data are suitable for use in the BRA. 
Data validation memoranda are provided in Appendices C and H of the QUI RI Report. 

As indicated in Section 1.1, the BRA used all the available data collected at the Site to 
more completely characterize the risks posed by the Site. CRA notes that the validity of 
some of the historical data cannot be verified as information regarding sample collection 
and QA/QC procedures do not exist. However, CRA has used these data to supplement 
the data collected by CRA, which were collected in accordance with the 
USEPA-approved draft Field Sampling Plan and QAPP. The chemical concentrations in 
the historical data are similar to concentrations in samples collected by CRA, which 
provides some confidence in the reliability of the historical data. The historical data 
Serve to provide a more complete understanding of Site conditions and, for this reason> 
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were included in the BRA. Therefore, diis type of uncertainty does not aiffect the results 
or conclusions of the BRA. 

As indicated in Section 2.0, multiple sampling programs have been conducted at the 
Site. Based on the analytical data that t^s been collected, there has been an extensive 
amount of smface soil, subsurface soil, and soil gas data collected at the Site to 
characterize the impacts at the Site and support the HHRA. Therefore, there is minimal 
uncertainty associated with defining the nature and extent of impacts within Site surface 
soil, subsurface soil, and soil gas and evaluating the risks/hazards. 

Although an extensive amount of groundwater data exists that fully characterizes the 
heavily contaminated areas of the Site, groimdwater quality data is lacking at the 
southeastern portion of the Site, adjacent to the off-Site residents. As a result, there is 
some uncertainty wilh respect to the risks/hazards determined for the off-Site resident 
exposiire to potable water. Further investigation should be aimed toward characterizing 
the groundwater quality at the southeastern portion of the Site. 

GrOundw:atef VOC data obtained from the VAS was included m the HHRA. It is 
recognized that data obtained from this type of sampling is used primarily for screening 
purposes and not typically used in evaluating human health risks/hazards. However, 
given that the concentrations of VOCs, in particular those that are considered to be 
major contributors to risk, detected within groundwater collected from the VAS were 
higher Gornpared to those collected from the permanent monitoring wells, the inclusion 
of the VAS groundwater data in the HHRA resulted in a conservative estimate of risk. 

Based on currendy available data, there was sufficient quantity and quality data to 
calculate exposure point concentrations for soil, groundwater, and soil gas for the 
purposes of Ccdculating iMseline risks/hazards arid identifying key exposure pathways 
that require further assessment. There is imcertainty with respect to ihe evaluation of 
risk/hazards associated with exposure to sediment and surface water from the Quarry 
Pond. The sediment data that CRA used in the HHRA was collected in 1996,1999, and 
2000, and included eight samples for VOCs and two samples for SVOCs, metals, FCBs, 
and pesticides analyses. The surface water data that CRA used in the HHRA was 
collected in 1999 and 2000, and included six samples for VOCs analyses. Therefore, the 
surface water £ind sediment data are considered dated, especially for VOCs where the 
data are not representative of current conditions. Further investigations should be 
aimed toward updating the sediment and surface water quality data at Quarry Pond. 
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3.5.3 EXPOSURE POINT CONCENTRATION ESTIMATES 

Exposure point concentrations were estimated using USEPA methods. For media that 
were sampled directly, the uncertainty in the data is governed by sampling and analysis 
protocols and the statistical reduction of these data. The maximum or 95% UCL of the 
data was used in the risk assessment. These are conservative measures of the average, 
as defined by USEPA in their definition of the RME. 

Exposure point concentrations for media that were not measured directly will have 
more uncertainty because they have been estimated using modeling. The uncertainty in 
the estimation of COPC concentration of media such eis outdoor air and indoor adr is 
different for each model. CRA used USEPA-approved models to estinwte these media 
concentrations, and although there is uncertainty, the overall effect on the risk 
assessment is generally to overestimate media concentrations as a conservative method 
of evaluation. Exposure point concentrations for the modeled ambient air were based 
on the maximum ground level concentration. This exposure point concentration was 
assumed to be the same over the entire area of the Site when in fact the maximum 
ground level concentration occurred on the property boundary of the Site. Therefore, 
the exposure based on the ambient air modeling will result in an overestimation of the 
risks and hazards. 

COPC concentrations were assumed to remain constant over the exposure duration 
assumed in the risk assessment. COPC concentrations could either increase or decrease 
over this-time. 

3.5.4 EXPOSURE SCENARIO ASSUMPTIONS 

This section discusses the uncertainty associated with the primary exposure scenario 
assumptions such as land use and frequency of exposure. Because the exposure 
scenarios are often not beised on actual exposure data, but rather on assumptions about 
future exposure patterns, the analysis requires the use of professional judgment. USEPA 
has compiled data on exposure patterns over time and the exposure values used in the 
HHRA are considered conservative in nature. 

The HHRA attempts to estimate the potential point exposures for both the "average" [CT 
or Mean] and the RME scenarios. In order to accomplish this goal, where available and 
applicable, CRA used a series of standardized USEPA exposure assumptions. In the 
absence of available or applicable exposure assumptions, CRA used its professional 
judgment to establish the necesseiry assumptions protective of humeui health. The CT 
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exposure scenario represents an "average" exposure scenario that is reasonably expected 
to occur, the RME scenario represents the "reasonable maximum" exposure expected to 
occur. The exposure scenarios (CT and RME) were developed to evaluate possible risk 
under both current arid future land use conditions. For the CT exposure scenarios, the 
CT EPC was the same as ihe RME EPC rather than die average or mean value for all 
exposure media. This will result in an overestimation of the risks arid hazards for the 
CT exposure Scenarios. 

The major uncertainties regardmg the physical exposure scenarios used in the HHRA 
are summarized as follows: 

i) Because of liinited data or data disriibution in some iristances, the maximum 
reported values (for RME) have been used as exposure point concentrations to 
estimate exposures. Although the use of iriaximum values is generally 
recognized as ari appropriate conservative screening approach, it should be 
recognized that this procedure results in overestimation of the actual exposure 
by orders of magnitude, particularly where the maximum value may be an 
outlier or indication of a localized "hot spot" and not indicative of overall Site 
conditions. Use of maximum detected COPC concentrations in other exposure 
scenarios leads to simile overestimates. 

ii) Lorig-term exposxire point concentrations are inherently uncertain because COPC 
concentrations are assumed to remain constant over time. The assumptions that 
the measured concentrations are equivalent during sampling and exposure over 
the duration of exposure results in an overestimation of both intake and resulting 
risk. 

iii) For fnost COPCs, the HHRA assumed that 100 percent absorption occurs after 
oral ingestion. Actual absorption rates of ingested contaminants vary based on 
numerous factors including individual COPC absorption rates. Thus, the 
assumption of 100 percent absorption of ingested COPCs overestimates the 
associated risks. 

iv) For most COPCs, the HHRA assumed that 100 percent absorption occurs after 
inhalation. Actual lung absorption rates vary based on numerous factors 
including tiie individual COPC absorption rates. Thus, the assumption of 100% 
lung absorptiori of COPCs overestimates the associated risks. 
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3.5.5 DOSE RESPONSE 

One of the major uncertainties in estimating Site-rspecific risk is the application of 
published toxicity information. Factors introducing uncertainty associated with toxicity 
valuie application are as follows: 

i) Applicability of animal toxicity data - chemicals may be assumed to be human 
carcinogens based on animal studies even when there is limited or no available 
evidence that the chemical is a human carcinogen. 

ii) Differences in chemical concentrations - CSFs are derived from high 
concentration animal studies and therefore may not be applicable to low 
concentration exposures. 

iii) In general, assumptions in toxicity values - CSFs are developed in a conservative 
manner, so there is uncertainty in the outcome. Often USEPA will include 
uncertainty factors to account for this uncertainty in the extrapolation from 
animal exposure to human outcome. 

iv) Assumptions in toxicity values (non-ceircinogenic hazard) - RfDs are also 
established with uncertainty safety factors when extrapolating to human 
outcomes. 

3.5.6 THEORETICAL NATURE OF RISK ESTIMATES 

A human health risk assessment assigns a numerical value to the excess probability 
(above background cancer rates) of a case of cancer developing in a population exposed 
to a specified amount of chemical that is a known or suspected carcinogen. This 
numeric value is presented as an upper limit excess cancer risk such as l.OE-06, or one 
additional czmcer case in a population of one million people exposed to the chemical and 
at the specific chernical concentration for their entire lifetime, which is assumed to be 
70 years. The model that is applied to calculate this numerical risk value is intentionally 
biased to give a high value, although the true value would be lower. The Cancer Risk 
Model and the assumptions used to estimate exposure are protective of the most 
sensitive populations. The true risk is expected to be lower than that calculated, and 
may quite reasonably approach zero. Thus risk estimates are overestimated by the 
HHRA methodology itself. 
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3.5.7 SYNERGISTIC. ADDITIVE. AND ANTAGONISTIC EFFECTS 

Receptor expostire to a mixture of chemicals can in some cases lead to synergistic, 
additive, or antagonistic health effect. Synergjstie effects occur when chemicals interact 
in the receptor and cause an effect significantly greater than the sum of the effects of the 
individual Chemicals. There is no apparent scientific basis to suspect that the COPCs 
identified at the Site will have synergistic effects. Potential synergistic effects were not 
evaluated in the HHRA, and thus if such effects do occur with these COPCs, it may 
result in an underestimation of the calculated risks and hazeuds. Alternatively, 
chemicalsi may interact in the receptor in such a way as to cause an overall effect that is 
less than tiie sum of effects of the individual chemicals. TJiese potential antagonistic 
effects were not evaluated in the HHRA, and thus, if such effects do occur with these 
COPCs, it may result in an Overestimatibn of the calculated risks and hazards. 

CRA assumed that carcinogenic and non^arcinogenic effects in the HHRA were 
additive, such that individual chemical cancer risks and non-carcinogenic hazards were 
added to obtain a total risk and hazard estimate. All compounds were treated as if each 
could affect the receptor in a similar manner although where each COPC has a different 
mode of action, then presumably the resulting risks would be non-additive. For a 
conservative assessment, the potential carcinogenic risk and non-carcinogenic hazard 
ratios for each GOPC were added to yield a total risk or hazard. Although the 
carcinogenic risks and non<arcmogenie hazards for' individual chemicals were 
ag^egated, there is no basis to suspect the toxic effects are additive. This suggests that 
the total calculated risks and hazards estimated for the potential Site receptors may be 
higher than will actually occur. 
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4.0 SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT fSLERA) 

This screening level ecological risk assessment (SLERA) evaluates the potential risks to 
ecological receptors, from materials released or disposed of at the Site, in Moraine, Ohio. 
Ecological risk assessment is intended to provide risk managers with information 
sufficient to determine whether remedial actions are necessary to protect the 
environment from toxic chemicals or other hazards at a Site. The SLERA is the first step 
in what may evolve to be a multi-step ecological risk assessment process. 

This SLERA relied on background information and data collected in several previous 
investigations, by USEPA, Ohio Environmental Protection Agency (Ohio EPA), and 
CRA. As part of those investigations, samples of surface soil, sediments, surface water, 
and groimdwater were collected and analyzed for a variety of chemicals. Locations of 
those samples are depicted in Figure 2.2 (surface soil). Figure 2.3 (groundwater), and 
Figure 2.4 (sediment and surface water). In general, samples were analyzed for metals, 
VOCs, SVOCs, pesticides ^d PCBs. Information on previous sampling programs and 
sampling locations is provided in the OUl RI Report. 

4il OVERVIEW OF THE ECOLOGICAL RISK ASSESSMENT PROCESS 

This SLERA follows USEPA guidance. As described in USEPA guidance (USEPA, 
1997b), the Ecological Risk Assessment process can involye up to eight steps, described 
as follows: 

Step 1. Screening-level problem formulation and ecological effects evaluation: This 
first step consists of a basic description of the Site and its habitats and known hazards 
and the likely modes of ecotoxidty. This information is then analyzed to determine 
whether there are complete or potentially complete exposure pathways from known 
sources. This information is combined into a preliminary Conceptual Site Model. 

Step 2. Screening-level exposure estimate and risk calculation: The second step of the 
ecological risk screening includes the exposure estimate and risk calculation. Risk is 
estimated based on maximum exposure concentrations compared to ecotoxicity 
screening values from Stepl and screening quotients of constituents of potential 
ecological concern (COPECs) are presented. A screening quotient less than or equal to 1 
indicates the COPEC alone is unlikely to cause adverse ecological effects. 

Step 2 ends with a Science-Management Decision Point (SMDP). SMDPs are points 
during the ERA process when the risk assessor communicates results of the assessment 
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at that stage to a risk manager. Decisions on the next action(s) are made by the risk 
assessor and risk manager. 

Step 2 can produce only three outcomes: 1) Information is adequate to determine that 
ecological risks are negligible; 2) Information is inadequate to make a decision; or 
3) Information indicates a potential adverse ecological effect exists. The risk assessment 
process is continued at Step 3 if either of the latter two conclusions is reached. 

I 

Step 3. Baseline ecological risk assessment (BERA) problem formulation: The results 
of the screening assessment/ in coordination with Site-specific data, are u^d to assess 
the scope and goals of the BERA. The following should be completed at the end of this 
step: refine preliminary COPECs; further characterize ecological effects; review and 
refine information on contaminant transport and fate, exposure pathways, and 
ecosystems potentially at risk; select assessment endpoints; develop conceptual model 
with testable hypotheses; and analyze imcertainties associated with the risk assessment. 
Step 3 also ends with a SMDP. 

Step 4. Study design and data quality objective (DQO) process: The conceptual 
model is completed during this step of the BERA, and measurement endpoints are 
developed based on the model. The conceptual model is used to determine the study 
design and the data quality objectives (DQOs). The products of this step include a work 
plan and sampling emd analysis plan, detailing the data analysis methods, exposure 
parameters, data reduction and interpretation methods, and statistical analyses. 

Step 5. Field verification of sampling design: The sampling design, testable 
hypotheses, exposure pathway models, and measiiremeht endpoints are examined to 
ensure they are appropriate and that they can be implemented. 

Step 6. Site investigation and analysis phase: This step includes all of the field 
Sampling and surveys that are part of the BERA. The data collected during this phase 
are evaluated on existing and potential exposure and ecological effects outlined in 
Steps 1 to 5. 

Step 7. Risk characterization: This step consists of risk estimation and risk description. 
Data on exposure and effects are used to characterize risk based on assessment 
endpoints. The product, of this step is the identification of a threshold for effects on the 
assessment endpomt(s) as concentrations ranging from levels found to pose np 
ecological risk to levels likely to produce adverse ecological effects. 
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Step 8. Risk management: This phase involves balancing risk reductions associated 
with remediation of the Site with the potential effects of the remediation itself. Step 8 
ends witii a SMDP. 

Steps 1 and 2 comprise the SLERA, while Steps 3 through 8 are the BERA. The following 
analysis will be limited to the SLERA. This SLERA will also follow other appropriate 
guidance, including: 

• Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion 
Facilities, USEPA/530-D-99-001A, August 1999 

• Risk Assessment Guidance for Superfund, Volume II: Environmental Evaluation Manual, 
Interim Final, USEPA/540/1-89/001, March 1989b 

• Framework for Conducting Ecological Risk Assessment, USEPA/630/R-92/001, 
February 1992 

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 
Ecological Risk Assessment, USEPA/540/R-97/006, June 1997b 

• EcoUpdate Intermittent Bulletins 

4.1.1 RELATIONSHIP OF THIS SLERA TO OHIO GUIDANCE 

Ohio also has guidance for conducting ecological risk assessments (Ohio EPA, 2003). 
The Ohio EPA ecological risk assessment guidance establishes the following four-step 
process: 

• Level I Scoping ERA. This first step determines whether "important ecological 
resources are potentially exposed to chemicals released at the Site". Thus, it 
addresses two basic questions: 1) Are current or past releases at the Site suspected; 
and 2) Are important ecological resoiurces present at or in the locality of the Site? If 
the answer to either question is no, the ERA can be terminated. 

• Level II Screening ERA. In this second step, concentrations of chemicals measured in 
various on-Site and off-Site media are screened against ESV to identify contaminants 
of potential ecological concern. If concentrations of all chemicals in all media are 
below ESVs, then potential for ecological risk can be dismissed. However, if 
concentrations of some chemicals in some media are above ESVs, these are identified 
as COPECs. The CSM for the Site can be revised and further analyses of on-Site 
habitat can be conducted. A SMDP occurs at the end of Level II. At this point, the 
risk assessor and risk manager determine whether 1) no further action is necessary; 
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2) further, more detailed ERA activities should be pursued, (e.g., go to Step III); or 
3) remediation $hould commence. 

• Level III BERA. The basic objectives of this step are the following: 1) refine the 
potential for significant ecological effects at the Site using deteiministie risk 
assessment procedures; 2) identify the COPECis responsible for these effects; and 3) if 
necessary, recommend analyses needed to refine risks or develop clean-up levels. In 
general, the Level III BERA consists primarily of more refined screening analyses 
that consider effects via bioaccumulation and consequent food chain effects. To that 
end, exposure to COPECs is generally modeled with simple food chain models, 
not^Site-specific bioaccumulation rates, and available concentration data on the Site's 
abiotic media. 

• Level IV Field BERA. The Level IV analyses collect Site-specific data to confirm or 
refute the risks suggested in the Level II and Level III analyses. For example, if 
sediment concentrations were above the concentration level thought to pose risk to 
benthic invertebrates, these potential risks could be refined with surveys of benthic 
invertebrates and/or sediment bioassays. Similarly, potential risks from 
bioaccumulative substeinces via the food chain could be refined by collecting tissue 
samples of prey from the Site. 

Although the terminology in USEPA and Ohio guidance differs, the summaries 
provided above indicate that tihe first three levels of the Ohio guidance are functionally 
equivalent to Steps 1 and 2, respeqtively, of the USEPA 8-Step ERA process. Level 4 of 
the Ohio guidance corresponds to Steps 3 through 8 of the USEPA process. Thus, this 
SLERA based on USEPA guidance satisfies the intent of the Ohio guidance, althougjt the 
exact structure, placement of information, and terminology may differ. 

4.2 STEP 1: SCREENING-LEVEL PROBLEM FORMULATION AND 
ECOLOGICAL EFFECTS EVALUATION 

As described in USEPA guidance (USEPA, 1997b), this first step of the SLERA provides 
a basic overview consisting of the following information: 

• The Site history, in terms of current and future land-use and potential chemical 
releases. 

• The "environmental setting" of the Site. This is the natural and unnatural habitats 
that occur at the Site and whether these habitats au« "potentially contaminated or 
otherwise disturbed" (USEPA, 1997b). 
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• The "assessment endpoints", which are the species, biological communities, or 
habitats that will be the primary focus of the risk assessment. 

• The contaminants known or suspected to occur at the Site. 

The basic Site history was discussed previously in Section 2.0, "Site Characterization". 
Information pertaining to the other bullets is presented below. 

4.2.1 ENVIRONMENTAL SETTING 

The following described the current ecological habitat at the Site and adjacent habitats. 

4.2.1.1 GREATER MIAMI RIVER 

The Site is bounded to west by the GMR and its floodplain. The GMR is a moderate 
sized river. Along the Site, the GMR has a drainage area of about 2600 sq. mi., and a 
median flow of about 2300 cfs^^. The watershed is almost entirely developed for 
agriculture (about 80 percent) and urban/residential/industrial development 
(13 percent). Only about 5 percent of the watershed remains as forest (Anonymous, 
1997; MCD, 2002). Consequently, the water quality of the GMR has been compromised 
by urban and agricultural sources of fertilizers and pesticides (Anonymous 1997, Rowe 
et al., 2004; MCD, 2002). Bottom sediments also contained low levels of banned 
pesticides (e.g., DDT zmd its breakdown products), amd there was widespread elevation 
of industrial chemicals, such as PAHs and PCBs, upstream and downstream of Dayton 
(Ohio EPA, 1997, Rowe et al., 2004). 

The physical habitat of the GMR has also been degraded. Following a major flooding in 
early 20th century, the GMR and its major tributaries were modified for flood conhol 
with a series of low head dams, some channel straightening, and levee building. 
Consequently, the USGS (Anonymous, 1997) identified the following two problems: 
"disruption and fragmentation of stream habitats by low dams ^d impoundments and 
their effects on fish and benthic invertebrate communities", and "habitat degradation 
and decreases in stream biodiversity as a result of urbanization." 

In spite of these potential impacts to chemical and physical integrity, the results of 
Ohio EPA'S 1995 fish emd benthic macroinvertebrates sample collection in the GMR 

12 These values are rough averages of data from USGS gauging stations at Dajrton and Miamisburg, 
Ohio. The Site is about midway between these two gauging stations. 
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upstream, adjacent, and just downstream of the Site found "good" biological coiiunuruty 
performance. In terms of attaining the existing ̂ d recommended aquatic uses, adjacent 
areas of the GMR were in full attainment (Ohio EPA 1996). 

44.1.2 QUARRY POND 

The Quarry Pond is located in the southern portion of the Site. This pond is an 
immdated quarry, roughly square. With a total area of about 15 acres. There is an island, 

) about l/3rd of an acre, m the middle of tlus pond. CRA's bathmetry survey results 
show that the Quarry Pond is divided by a long, north-south trending shallow ridge that 
extends through the island located on the east side of the Quarry Pond. The deepest 
areas occur in the western half of tiie Quarry Pond, where CRA observed water depths 
in the range of 20 to 30 ft. The northwest portion of the Quarry Pond was deeper than 
35 ft, and the overall average depth is at least 18 ft deep. However, the total and mean 
depth vary with season as it appears that the Quarry Pond is hydrauUcally just an area 
of exposed grpundwater, falling and rising in tandem with water fevels in adjacent 
groimdwater wells and the nearby GMR. As described in Section 2.5.3 above, the 
Quarry Pond has been described as an "intermittently exposed" wetland, which means it 
may dry up during very severe droughts. However, given the water depths measured 
by Ohio EPA and confirmed by CRA's bathymetry, it seems unlikely that this pond 
would completely dry up under any reasonably foreseeable drought condition. 

There are no inflowing streams to the Quany Pond. Given tiie highly permeable nature 
of the overburden and generally flat terrain of the surrounding Site; inflow of 
groundwater appears to be the Pond's primary source of water. The Quarry Pond also 
has no surface outlet so flow out of the Quarry Pond is also likely via groundwater and 
evaporation. Consequently, the primary water inflows are assumed to be via 
groundwater from the north. Water likely flows out of the Quarry Pond, again via 
subsurface groundwater, to the south and southwest. 

The Quarry Pond is apparently a functional habitat since anglers have been seen fishing 
the area. A potential source of these fish would be during severe floods of the GMR, 
which could potentially reach the Quarry Pond. Local anglers will also often stock 
qii^es and unnatural ponds with local fish. Fish can also be introduced by animals, as 
eggs attached to waterfowl or as adult fish dropped by piscivorous birds. If so, the fish 
stocks in the Quarry Pond will likely consist of the warm-water species found in the 
GMR. These would include game fish such as largemouth and smallmouth bass, rock 
bass, channel catfish, bluegill, but also carp, suckers, and minnows. 
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In addition to serving as habitat for fish, the Quarry Pond may also may also contain 
various anuran species such as green frogs and bullfrogs. It may also attract 
migratory waterfowl. 

4.2.1.3 TERRESTRIAL HABITATS 

As described previously in Section 2.5.6, the middle of the Site is undeveloped land that 
is naturalizing into an early succession forest, dominated by small trees, saplings, and 
scrubs. In its 1994 Site inspection, PRl observed the following vegetation: sycamore, 
Cottonwood, box elder and black willow, reed canary grass, water plantain, and poison 
ivy. Much of the north and eastern portions of the Site are now developed for various 
commercial/industrial processes, e.g.. Valley Asphalt to the north and the auto salvage 
yard to the southeast. There is little functional terrestrial habitat in these areas. 

4.2.1.4 WETLANDS 

4.2.1.4.1 LARGE POND AND SMALL FOND 

There are two small man-made ponds, referred to as the Large Pond and Small Pond 
(Figure 1.2) at the Site. These ponds are fed by groundwater emd overlaid drainage. 
They have no outlets and have no significant inlets, although a small, ephemeral creek 
reportedly drains into the Small Pond. These ponds rise and fall with groxmdwater 
levels, and dry up completely during the summer when groundwater elevations and 
precipitation decline. 

Despite its name, the Large Pond is never more than about an acre in area or 3 ft in 
depth. Based on NWl maps, the total area is less than 0.5 acres. It was described, by the 
1995 FSIP, as palustrine, scrub-shrub, broad-leaved deciduous, seasonally flooded and 
excavated. The 1995 FSIP also indicates that no obvious wetlcmd vegetation, such as 
cattails or willows, was observed in the Large Pond during the 1994 Site reconnaissance. 
When inundated, the Small Pond is much smaller, less than 0.25 acres. It is also a 
man-made feature. 

Both ponds appear to provide vemeil-pool habitat. Vernal pools fill with water during 
wet periods and dry up completely during droughts. Complete drying is critical to their 
habitat value. They do not support breeding populations of fish and may, therefore, be 
important breeding m'eas for many species of amphibians and some invertebrates. 
These species eire often eliminated from permanent water bodies because of fish 
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predation. Although the biota of the Large and Small Ponds was not assessed in the 
OUl RI, the following species are typical of vernal pools in Ohio.. Obligate species are 
those spedes that require a vernd pool for the completion of their life cycle. Facultative 
species are spedes that do not require a vernal poll but will utilize a vernal pool if 
present. Periodic inhabitants are those species (usually predators) that will utilize a 
vernal pool for foraging. Examples of obligate and facultative species and periodic 
inhabitants are as follows: 

• Obligate Spedes 
- Spotted Salainander {Ambystoma macUlatum) 
- JeifexsonsalamsaadeT {Ambystoma jeffersonianum) 
- Spotted salamander {Ambystoma laterale) 
- Wood frog {Rana sylvafica) 

• Facultative species 
- Green frog (Rana .sylvatica) 
- Bullfrog {Rana catesbiana) 
- Northern spiing peeper {Pseudacris crucifer) 
- Western chorus frog {Pseudacris trieriata) 
- Northern gray tree frog {Hyla versicolor) 

American toad {Bujd americanus) 

't 

• Periodic Inhabitmts 
- Wood turtle (C/emmys mscuZpffl) 
- Spotted turtle {Clemmys gu ttata) 

Eastern painted turtle {Chtysemys p. picta) 
- Common snapping turtle {Chelydra s. serpentina) 

4.2.1.5 RARE. THREATENED. AND ENDANGERED SPECIES 

Spedes of special concern were discussed above in Section 2.5.6.1. No threatened or 
endangered spedes are expected on the Site. The Site is highly disturbed by previous 
human activities and, therefore, CRA did not complete a detailed survey of the Site's 
potential for hzffboring threatened and endangered spedes. 
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4^ IDENTinCATION OF COMPLETE EXPOSURE 
PATHWAYS/PRELIMINARY CONCEPTUAL SITE MODEL 

For ri^k to occur, ecological receptors must be exposed to Site-related chemicals. Hence, 
a fundamental step in the SLERA process is the identification of complete and 
potentially complete exposure pathways. Complete exposure pathways are those in 
which a contaminant is able to travel from the source to ecological receptors £tnd, once 
there, to be taken up by the ecological receptors. Thus, whether an exposure pathway is 
complete or not depends on several factors, including the current locations of chemicals 
and ecological receptors as well as the fate and transport that might bring them together. 
Therefore, while ecological receptors are not generally exposed to groimdwater, they 
may be exposed to contaminated groundwater when it discharges to nearby surface 
water. 

The potential for exposure to groundwater also depends, in part, on the natine of the 
specific chemical since some very hydrophobic or insoluble chemicals do not travel 
readily in groundwater. Thus, identification of complete exposure pathways is based on 
previously discussed information concerning the location and types of chemicals, 
location and types of ecological receptors, and the potential fluxes of the first to the 
second. Once complete, potentially complete, and incomplete pathways are identified, 
they are summarized in the preliminary CSM. 

The preliminary CSM for this Site is presented on Figure 4.1. Based on information 
discussed in previous sections, it can be concluded that complete exposure patitways 
exist from COPECs in surface soil to ecological receptors. These complete exposure 
pathways are limited to the undeveloped middle portions of the Site. These areas have 
functioning terrestrial habitat in which ecological receptors and contaminants co-occur. 
In contrast, exposure pathways to surface soil in developed areas of the Site (e.g„ Valley 
Asphalt, the auto salvage yard) are limited by the ongoing disturbance and dearth of 
habitat at tiiose locations. In addition, exposure to contaminants in deeper soil is 
considered incomplete (USE?A, 1997b). Surface soil for this SLERA is defined as those 
samples taken in the top two ft of soil. 

Complete exposure pathways also currently exist from chemicals in surface water of the 
Quaity Pond to its aquatic biota. Similarly, complete exposure pathways exist between 
chemicals in Quarry Pond sediments to aquatic and semi-aquatic biota using that 
habitat. 

Complete exposure pathways also exist from chemicals in groundwater discharging to 
the Quarry Pond and Large and Small Ponds. In general, exposure pathways via 
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dischar^g groundwater are limited to more soluble chemicals such as VOCs that travel 
more readily in groundwater. Groundwater discharge to surface water is generally not 
a significant exposure pathway for particle-reactive substances such as hydrophobic 
drganiCs (e.g., PCBS, pesticides, high molecular weigh PAHs) and adsorptive, less 
soluble heavy metals. These chemicals generally do not readily dissolve and move in 
groundwater. However, the aquifer material at the Site is highly permeable sands and 
gravels that may facilitate transport of even less soluble chemicals. To reflect this 
Site^specific condition and to be conservative, exposure pathways for all chemicals in 
groundwater to nearby surface water are considered complete. Thus, all chemicals in 
groundwater are screened for ecological risk. 

Assessing the significance of potential exposure pathways to biota inhabiting the 
temporary ponds is complicated by 1) the lack of analytical data from these areas and 
2) the two ponds' ephemeral nature. With respect to the first, neither the sediments nor 
water column of the Large or Small Ponds have been characterized. This may not be a 
significant data gap since fiiese areas may have limited aquatic habitat potential. These 
porids are very small, ephemeral, and they do not contain reeds or wetland vegetation. 
Consequently, these ponds will not harbor fish or semi-aquatic herbivorous wildlife, 
such eis muskrats or serru-aquatie herbivorous birds. Nonetheless, complete, albeit 
ephemeral exposure pathways, will occur from chemicals in surface, water and 
sediments to invertebrates and amphibians that may inhabit these vernal pools. 
Predators feeding on these invertebrates and amphibians will also be exposed. 
However, as stated previously, exposure pathways to these temporary pond species, 
arid their predators, is limited by the very small size, ephemeral nature, and poor habitat 
quality of the on^Site ponds. 

Exposure pathways also exist from (±emieals in on-Site groundwater arid, potentially, 
surface soil to the GMR. Thus, the SLERA also addresses potential risks to the GMR 
from current or future erosion of on-Site (OUl) soils or migration of contamiriants from 
on-Site shallow groundwater even thou^ the River "is technically off-Site.^' Historical 
contamination of fiie GMR arid the GMR floodplain due to Site activities will be 
addressed during the OU2 RI/FS. Notably, groundwater from the Site discharges to the 
GMR; thus, exposure pathways from on-Site groundwater to the GMR are conridered 
complete. In contrast, exposure pathways from on-Site surficial soils are considered 
potentially coiriplete. 

13 This SLERA focuses oh OUl, as described in Section 1.0. Adjacent areas, including the floodplain 
of the GMR and the GMR are part of OU2. 
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Much of tile middle and southern portions of the Site are within the 100-year floodplain, 
and the toe of the man-made embemkment may often be flooded (USEPA, 2007a). 
During these flood events, there is potential for chemicals in surface soil of the Site and 
the man-made embartitinent to be eroded into the GMR (USEPA, 2007a). There is a 
potentially complete exposure pathway from the Site's surface soil to aquatic receptors 
in the GMR, assuming that that suriface soils are, in the future, eroded and carried into 
the GMR during floods. Because erosion of landfill material into the GMR may have 
occurred in the past, potentially complete exposure pathways currently exist between 
aquatic receptors in the GMR and Site-related contaminants in the nearshore sediments 
of the GMR (USEPA, 2007a); however, past impacts to the GMR will be addressed as 
part of the OU2 RI/FS. In both cases, however, the potential for past and future erosion 
is imknown, so these exposure pathways are, as suggested above. Considered only 
potentially complete. 

4.2.2,1 ASSESSMENT ENDPOINTS 

Assessment endpoints are the specific ecological values that should be protected from 
Site-related chemicals. According to USEPA guidance, assessment endpoints should be 
selected based on several factors: economic importance, importance to society, ecological 
importance, and Sensitivity to contaminants (USEPA, 1996; USEPA, 1997b). Another 
critical consideration in selecting assessment endpoints is the current and likely future 
land-use, because these constrain the value and types of on-Site habitats and the 
potential for species to inhabit the Site. 

Much of the land is currently zoned industrial/commercial. However, tiie undeveloped 
middle portion of the Site is not developed and is mostly old field/eairly succession 
forest habitat. This area is serving as functional, albeit somewhat poor terrestrial 
habitat. Hence, appropriate assessment endpoints for current terrestrial land-use should 
be reasonably broad because the terrestrial area is fvmctioneil habitat. However, the area 
is zoned for and, thus may be developed for, industrial/commercial use. Industrial or 
commercial development of the area that is now terrestrial habitat along with human 
disturbance accompanying the development would further limit the habitat and wildlife 
use. Thus, assessment endpoints appropriate for these potential future land uses are 
much more limited. 

In contrast, assessment endpoints for the aquatic areas will likely remain broad and 
constant into the future. The GMR is a water of the State and, thus, coristitutes prime 
aquatic habitat now and in the future. Although the Quarry Pond is man-made, the 
pond has been in existence for several decades. It likely will be treated as open water of 
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the State such that it too will constitute viable aquatic habitat into the future. Although 
the Small and Large Ponds are unnatiual, small, ephemer^, and have limited habitat 
potential, they occur in the GMR floodplain. Thus, they are also considered fimctional 
wetlands habitat now arid into the future. 

Given this background, CRA selected the following assessment endpoints. In the 
following text, aquatic habitat refers to the GMR, Quaity Pond, and the two temporary 
ponds. Unless stated otheiivise, assessment endpoints listed below apply now and for 
future land-uses. 

• Protection of the benthic invertebrate in aquatic habitat community from changes in 
structure and function due to Site-related contaminants 

• Protection of the water column community of aquatic habitats from changes in 
structure and function due to Site-related contaminants 

• Maintenance of populations of fish-eating wildlife similar to nearby sites not 
expo^d to Site-related contaminants 

• Maintenance of populations of wildlife foraging on aquatic insects emerging from 
omSite aquatic habitats 

• Maintenance of populations of worm-eating wildlife similar to those found in similar 
habitats not exposed to Site-related contaminants. Current land use only. 

• Maintenance of populations of top predators similar to those found in similar habitat 
, not exposed to Site-related contaminants. Current land-use only. 

4.12.2 CONTAMINANTS KNOWN OR SUSPECTED TO 
OCCUR AT THE SITE 

By convention> cohtamihants known or suspected to occur at a Site are termed COPECS, 
defined above. According to guidance (USEPA, 1991, USEPA, 1997b), COI^Cs should 
be selKted based on an understanding of What chemicals were used and potentially 
released at a Site. This area received a variety of different kinds of wastes, including 
municipal waste, chlorinated solvents and foimdry sand contaminated with various 
heavy metals. There is also widespread contamination with PAHs. Much of the PAHs 
are likely associated with partially burnt wood and ash from on-Site burning of wood, 
refuse, and debris (LSP, 1999), although the Site also received other potential sources of 
PAHs (e.g., asphalt, coal fly ash, ^d cinders). PCBs were also foimd, presumably 
associated with dismantling of transformers or otiier electrical equipment at the Site. 
Ihere are also low concentrations of chlorinated pesticides (e.g., dieldrin, endrm. 
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chlordane, and DDT and its breakdown products). The source of these pesticides is 
unknown. However, the GMR watershed is very intensively farmed, so some of these 
pesticides co,uld be due to past flooding of the GMR and deposition of pesticides from 
upstream agricultural eureas onto the Site, in addition to potential on-Site disposal. 

4.3 STEP 2: SCREENING-LEVEL EXPOSURE ESTIMATE AND 
RISK CALCULATION 

In the second step of the SLERA, COPECs and complete exposure pathways identified 
in Step 1 are screened in terms of their potential to cause ecological risk. 

4.3.1 SCREENING OF COPECS 

In mialyses diat follow, COPECs were screened for potential ecological risk to 
assessment endpoints using the quotient method. Specifically, screening quotients (SQ) 
are estimated as follows: 

SQ-J''= 
ESV 

where: 

EEC = the estimated exposure concentration 
ESV = the ecological screening value 

In accordance with USEPA guidance, the EEC in the SLERA screening- is based on the 
maximum concentration of each chemical detected in each medium. The mean 
concentration is also presented to provide perspective On average risk faced by 
populations of organisms. An SQ less than 1.0 indicates that the COPEC alone is 
unlikely to cause adverse ecological effects. Risks from these chemicals can be dismissed 
as unlikely. Risks from chemicals with SQs > 1.0 cannot be dismissed. These chemicals 
are retained in the risk assessment for further analysis. 

Two modifications of this general rule are noted. First, as recommended by USEPA 
(2004) and Ohio EPA (2003) guidance, CRA rounded SQ values to one significant digit. 
Consequently, chemicals with SQ values less than 1.5 were not retained for fmther 
analysis. In addition, CRA added SQ values for chemicals with a similar mode of action 
(e.g., different PAH compounds and toxicity to benthic invertebrates) to account for 
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cumulative effects. In these cases, CRA retained chemicals even though individual 
chemicals had SQ values less than 1.5. 

A variant of the above equation is used in sections below which estimate risks via 
bioaccumulation and food chain exposure. In this case, the SQ is estimated as the 
estimated exposure divided by the TRV, both of which are doses (mg/kg-day). 
Moreover, since food chain exposure occurs over some foraging range for which a single 
sample point is inappropriate, CRA evaluated exposure via bioaccumulation pathways 
with die still conservative 95% UCL instead of the maximum concentration. Based on 
the Assessment Endpoints identified previously, the risk screening will address 
potential risks to the following groups of animals from the following iriedia: 

• Potential effects of COPECs in surface water to water column community of on-Site 
aquatic habitats 

• Potential effects of COPECs in sediments on benthic invertebrate community 
inhabiting the aquatic sediments 

• Potential impacts of COPECs to fish-eating wildlife foraging in on-Site aquatic 
habitats 

• Potential effects of COPECs to insectivorous wildlife foraging on insects emerging 
from on-Site aquatic habitats 

• Potential effects of COPECs in soil to worm-eating wildlife: current land-use only 

• Potential effects of COPECs in soil to top predators foraging in terrestrial areeis: 
ciiitent land use only 

4,3.2 ESVS FOR SOIL 

Where available, CRA selected ESVs for chemicals in soil, from Ecological Soil Screening 
Levels (EcoSSLs) produced by the USEPA (USEPA, 2000b). These benchmarks have the 
following advantages: 

• They are intended to be protective of all ecological receptors through both direct 
toxicity (e.g., toxicity to plants and soil invertebrates) and indirect toxicity by 
bioaccumulation (e.g., toxicity after bioaccumulation to herbivores and predators) 

• Theu" derivation iis described in detail, and they have undergone some external 
review 
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However, for several of the metals (e.g., antimony, cadmium, vanadium, and lead), the 
Eco^Ls have the disadvantage of being below naturally occurring background 
concentrations. ESVs below background concentrations are of limited scientific validity 
and utility. With respect to their legitimacy, ESVs less than backgroimd imply that 
toxicity occurs to wide-ranging species from naturally occurring, wide-ranging soil 
concentrations. With respect to their utility, ESVs less than background concentrations 
are ineffective, because they fail to screen out naturally occurring chemicals within 
background concentrations. For example, soil at virtually all sites in the United States 
will contain antimony and vanadium at concentrations greater tiian the EcoSSLs. 

The EcoSSLs documents for aluminum and iron are narrative descriptions and do not 
provide specific screening values. According to these narratives, aluminum is assumed 
to be non-toxic to ecological receptors except at low pH (<5.5), and iron is also 
considered to be a non-problematic constituent in soil. Consequently, CRA did riot 
consider either aluminum or iron problematic in soil. 

Where there were no EcoSSLs for a metal available, the Netherlands MFCs (Maximum 
Permissible Concentrations) from Crommentuijn et al. (1997) were appUed as ESVs. The 
MFCs are estimated as the maximum amount of a metal that could be added to 
backgroxind concentrations without causing toxicity to most species. The derivation of 
the Netherlands MFCs is transparent, and it is well described in the source document 
(Crommentuijn et al., 1997). The Netherlands values also specifically incorporate 
background concentrations. On the other liand, these values are primarily based on 
direct toxicity, although potential toxicity via bioaccumulation pathways is a minor part 
of the derivation. USEFA (2006a) has recommended these values. 

If neither an EcoSSL nor a Netherlands MFC value was available, then CRA used 
USEFA (2004) Region V ecological screening levels (ESL). The Region V ESLs consider 
toxicity by both direct toxicity and bioaccumulation, and they are derived for a wide 
variety of organic and inorganic compounds. 

The actual derivation of these ESVs is not presented in the source documents. In 
addition, the Region V ESLs for some compounds, notably metals, chlorinated 
pesticides, and FCBs, are very conservative. Soil ESLs for metals are often one to two 
orders of magnitude less than naturally occurring concentrations, rendering them 
inefficient as screening criteria. The Region V ESLs for many of the chlorinated 
pesticides, FCBs, and dioxins are so low that almost any detected concentration is 
greater than the ESL, which again constrains their utility as screening values. 
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No ^Vs are available for calGium, potas,sium> sodium, and magnesium. However, these 
metals are ess^tial maerdnubierits tiiat have minimal potential to cause toxicity. 
Consequently, potential risks from these nutrients will be discounted ^ unlikely. For 
the same reason, potential risks from these nutrients will be considered as unlikely in the 
screening of these nutrients in sediments and surface water. 

4.3.3 ESVS FOR SEDIMENTS 
( 

For most compounds, sediment screening values were obtained from Region V when 
avmlable. In general. Region V ESVs are threshold,effect concentrations (TEC) values 
(MacDOhald et al., 2000) were used to screen chemicals in aquatic sedimerits. Use of 
TEC values are also recommended by Ohio EPA (Ohio EPA, 2003). The TEC values are 
based on a variety of other sediment quality guidelines, such as the National Oceanic 
and Atmospheric Administration (NOAA) ER-L (Environmental Effects Range - Low) 
values and Ontario's LEL (Ixjwest Effects Level). The TEC values are based on lafger 
databases and more varied habifats than any of die individual sources. 

TEC values have the advantage of being widely used and widely accepted. They are 
also very conservative, so diat there is little chance that toxic sediments will be 
dismissed as nOn-toxic. This conservatism, however, means TEC values are useful Only 
in screening for lack of toxicity; sediment concentrations that are greater than the TEC 
values does not equate to environmental impact. Moreover, TEC values are sometimes 
less than naturally occurring background values, making them inefficient as screenfrig 
concentrations. Lastly, the TEC values are based on the co-incidence of sediment 
toxiGity/observed impacts witfi an observed concentration of a compoimd. 
CoriSequently> much of the information used to develop a TEC value potentially resulted 
from toxicity from other compounds. Recent analyses indicate that the TEC values are 
actually simply background values (Smith and Jones, 2005), rather than 
tOxicologically-based endpoints. 

If no TEC value was available, CRA used sediment quality values generated by the 
Netherlands (Crommentuijn et al., 1997). These values were derived with similar 
methods as the Dutch soil criteria ^d have the same advantages. If no TEC or Dutch 
Values were available, CRA used ESVs presented in USEPA Region V or NOAA (1999). 

CRA screened PAHs using final chronic values (FCV) for sediments based on narcosis 
theory as developed arid proposed by USEPA (USEPA/ 2003c). The riaircosis theory 
suggests that PAHs exert toxicity via a common mechanisms - riau-cosis. Corisequefitly, 
the relatively meager dataset Ori the toxicity of one specific narcotic chemical, for 
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example naphthalene, could be combined with the rather extensive toxicity information 
on all narcotic chemicals. By this method, USEPA used the extensive toxicity database 
for many non-polar organics to estimate water column toxicity of all narcotics. This 
summed toxicity information, on all narcotics and all species> was then used to generate 
safe water column concentrations, or FCV, for each PAH (USEPA, 2003c). 

Using equilibrium partitioning, these safe water column concentrations can be converted 
to safe sediment concentrations based on organic carbon concentrations. Organic carbon 
was not assayed in Site sediments in which elevated levels of PAHs were detected. 
However, CRA assumed that these sediments contain a relatively moderate 
concenteation of 2% organic carbon". Since the toxicity of the different PAHs is 
additive, the total toxicity is the summation of the screening quotients of individual 
PAHs. Furthermore, the summed quotient must be adjusted to account for PAHs that 
are not typically assayed. Based on information presented in USEPA (2003c), CRA 
applied a correction factor of 2.3 to the sum of PAH quotients based on the 17 PAHs 
assayed in these samples. The final adjusted summed quotient is called the ESB 
(equilibrium partitioning sediment benchmark). As with other quotients, ESBs less than 
1.0 are considered evidence of no toxicity. 

Several factors should be considered when assessing the implications of an ESB. First, 
the FCVs for PAHs are based on the most sensitive species from a list of species diat 
include marine and freshwater species, invertebrate and vertebrate, and benthic and 
water column species. Freshwater organisms, in general, were less sensitive to PAH 
toxicity than marine species, and true infaunal species tended to be less sensitive than 
water column and epifauna species. Taken together, freshwater infauna species were 5 
to 10 times less sensitive to nzircotics than the most sensitive sjpecies. Second, the ESB 
method assumes that benthic organisms are only exposed to sediment pore water. In 
fact, even true infaunal benthic organisms are generally exposed to a combination of 
sediment pore water and overlying water. As the latter is generally less contaminated, 
real world exposures to sediment bound PAHs are generally lower than those estimated 
with the ESB model. Third, the ESB model assumes that sediment organic carbon is 
entirely partially decomposed organic matter, and contains no carbon from incomplete 
combustion, sometime called "black carbon". Black carbon is widely dispersed in the 
environment and binds much more tightly to organic chemicals (e.g., see USEPA 2003e; 
Comelissen et al. 2005; Shrethra et al. 2010). In sediments contmning black carbon, pore 

" According to descriptions; both samples from the Quarry Pond contained noticeable organic 
matter. Sample S-15 was described as "fines with sandy silt with orgcinic humus (intermixed), 
brown in color". Sample S-16 was described as "very fine sediment, thick consistency, marble 
brown and black. Organic debris (leaves and weeds)." 
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water Goncentrations of PAHs are ofteii considerably lower than predicted with 
equilibnum partitidnihg, 

Thus, the ESB method can be moderately conservative, especially when applied to 
freshwater ihfaunal species. Toxicity to freshwater benthos may not occur until ESB 
quotient are considerably greater than 1.0, i.e., in the range of 5 to 10 (Smith 2007) 

4.3.4 ESVS FOR SURFACE WATER GROUNDWATER 

For PAHs and applicable VOCs, CRA based the ESVs on the narcosis theory presented 
in USEPA guidance (USEPA, 2003c) for PAHs and USEPA guidance (USEPA, 2008b) for 
VOCs and other non-polar organics. As described above, USEPA derived FCVs for 
water based on narcosis theory. As they are calculated, FCV pertain to truly dissolved 
compounds, whereas the groxmdwater and surface water samples for organics are 
unfiltered. Unfiltered water samples should not have much effect on the concentrations 
of the more soluble compounds, such as VOCs and more soluble PAHs 
(e.g., naphthalene). However, much of high molecular weight PAHs measured in 
groundwater will likely be adsorbed to particles and organic matter. Thus, comparisons 
of concentrations bf high molecular weight PAHs in the water samples to these ESVs is 
conservative. TechniCadly, quotients for all narcotics should be added together because 
their toxicity is additive. For screening against maximum concentrations, however, CRA 
treated the FCVs as stand-alone ESVs because 1) the maximum concentrations of the 
different narcotic chemicals often did not co-occur and 2) much of the mass: of PAHs 
detected in groundwater is likely adsorbed and, thus, not toxic. 

For metals, CRA chose water quality criteria (WQC) for aquatic life from Ohio 
(Ohio EPA 2009b) as its first choice. If no Ohio WQC was available, CRA used national 
freshwater quality criteria (USEPA, 2006b), If no national freshwater quality criteria 
were available, ESLs from USEPA Region V were employed. None of these sources has 
a manganese criterion; thus; CRA used the mangemese criterion developed by Michigan 
(MDEQ, 2000). In all cases, CRA used the more conservative chronic aquatic life criteria. 

Some of the metals criteria depend on water hardness. Hardness was often measured in 
these water samples., ITius, hardness values were augmented with those calculated from 
measured calcium and magnesium concentrations (APHA, 1992) as 

Hardness, mg/1 as CaCOs = 2.497 * [Ca] mg/1 + 4.1189 * [Mg] mg/1 
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Hardness in groundwater averaged about 400 mg/L, and CRA based the metals criteria 
on tius average values. 

Most of the water quality criteria for metals are applicable to dissolved metals 
concentrations, because adsorbed and insoluble metals pose little to no risk. Thus, CRA 
screened total metals concentrations but CRA based the decision to retain a metal as a 
COPEC on its dissolved concentration. 

4.3.5 RESULTS OF COPEC SCREENING 

The follow sections describe the results of the screening of chemical concentrations 
observed in soil, sediment, water, and groundwater and selection of initial COPECs. 
The results of screening of maximum concentrations against conservative ESVs are 
presented in Tables 4.1 through 4.5> along with information about detection limits, 
frequencies of detection, and locations of the maximum concentrations. Table 4.6 gives a 
summary of the initial COPECs based on the screening. 

4.3.5.1 SOIL 

The results of the soil screening are presented in Table 4.1. As shown in that table, the 
concentrations of a number of substances were greater than the ESVs and CRA retained 
them as initial COPECs. Retained compoxmds were primarily metals and high 
molecular weight PAHs. However, CRA also retained PCBs, dioxin/furan TEQ^s, and 
several phthalates as initial COPECs. Although a number of VOCs or pesticides were 
detected in surface soil samples, none were detected at concentrations greater than the 
ESVs and, hence, CRA retained none as initial soil COPECs. 

Cyanide was detected at a concentration moderately greater than its ESV. However, it 
Will not be considered further for the following reasons. The Region V ESV is likely 
based on free cyanide, whereas the soil samples were analyzed for total cyanide. While 
toxic, free cyanide is very soluble and very non-persistent in surface soil (NPS1997). In 
contrast, total cyanide in soil is primarily tightly bound fonm that have minimal 
toxicity. Moreover, further assessments will focus on potential risks to vertebrates via 

15 Dioxin TEQ was based on toxicity equivalent factors presented in Van Den Berg et al. 1998. Note 
that all subsequent analyses, including bioaccumulation, conservative treat TEQ as if it were only 
TCDD. This will exaggerate bioaccumulation since most other dioxin/furan congeners are 
bioaccumulated less efficiently than TCDD. 
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bioaccumulatioh pathways, and neither free eyanide nor total cyanide is likely to be 
bioaccumulate readily in food chains (NFS 199^. 

4.3.5.2 SEDIMENT 

CRA separately screened sediments in/the Quarry Pond and GMR because GMR 
sediments are not part of OUl. GMR sediment data were included as an indicator of 
potential future effects that erosion of Site soils or the discharge of shallow on-Site 
groundwater to the GMR might have on GMR sediment quality. Existing GMR 
sediment quality will be evaluated during the OU2 RI/FS. The potential erosion risk 
and impact to GMR sediments are screened in Section 4.5 below. Screening of Quarry 
Pond sediments using conservative ESVs suggested that only PAHs and a small number 
of pesticides pose any potential for risk to benthic invertebrates (Table 4.2). PCBs, 
bis(2-ethylhexyl)phthalate, barium, and cyanides were also present at concentrations 
greater than their ESVs. AH were retained as initial COPECs for further analysis of 
Quaify Pond Sediments. 

Observed sediment concentrations of cyanide greatly exceeded the Region V sediment 
benchmark. However, as described above, the Region V sediment benchmark appears 
to be based on free or dissolved cyaiiide^®, while sediment concentrations pertain to total 
cyanide. As with metals, only die dissolved fdim of cyanide poses significant toxicity 
(NPS1997), Free eyanide is unlikely to persist in surface sediments; it is Very soluble, 
does not partition readily to sediments, and is rapidly degraded or volatilized from 
surface water (NPS 1997). Thus, most of thO total cyanide measured in isediments must 
have been insoluble, non-bioavailable forms. 

No sediment samples were taken from the Large Pond or Small Pond; hence, no 
screening of sediments in these areas can be done. 

" The value also appears to be miscalculated. The ambient water quality criterion for free cyanide 
is 5.2 pg/L. Free cyanide does not readily partition to aquatic sediment; thus, free Cyanide in 
sediments will mostly be associated with pore water. Most aquatic sediments average about 
50 percnet or more water, by mass. Conservatively ignoring die mass of free Cyanide adsorbed to 
sediments would, therefore, suggest a minimum sediment quality benchmark.about 1/2 of the 
water quality criterion, or about 2.5 pg/kg. 
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4.3.5.3 QUARRY FOND SURFACE WATER 

Only VOCs were analyzed for in Quany Pond surface water, and none were detected in 
those samples. Consequently, no VOCs were retained as COPECs in Quarry Pond 
surface water. 

4.3.5.4 GROUNDWATER 

The results of the groundwater screening are presented, in Table 4.3. The meiximum 
concentration of only nine substances were in excess of the conservative ESVs and were 
retained as initial COPECs. These initial COPECs consisted of 1 VOC, 2 SVOCs, 3 
metals, and three PCB Aroclors. 

The conservativeness of this initial screening should be considered. Notably, only a 
small number of compounds were present at concentrations greater than the 
conservative ESVs despite the fact that there were often many groundwater analyses -
about 250 to 350 for VOCs and about 100 analyses for SVOCs. Moreover, only analyses 
for metals were filtered. Thus, measured concentrations of particle-reactive SVOCs, 
PCBs, and pesticides likely included sorbed substances that would not migrate to nearby 
surface waters and, if discharged to surface water, would pose little toxicity. In 
addition, the analyses above do not account for ongoing fate and dilution processes that 
will occur between the monitoring wells and the receiving surface waters. 

To partially address the last factor, CRA chose groundwater quality data for samples 
collected from sentinel wells to assess groundwater quality nearest to points of 
discharge to the primaiy aquatic resources - the GMR and the Quarry Pond. Sentinel 
wells for the GMR were those at the north, west, and eastern periphery of the Site and 
CRA assumed that, if groundwater were to interact with surface water in these areas, the 
groundwater quality represented by this database woiild provide the full range of 
concentrations likely to be in the discharge. Clockwise from the bottom of the Site, these 
peripheral wells, include vertical aquifer sampling (VAS) borings were VAS-20, 
MW-218A/B, MW-102, MW-103, MW-201, MW-206, MW-207, VAS-01, VAS-06, VAS-05, 
and VAS-4. Groundwater from the middle of the Site is generally to the Southwest. 
Therefore, sentinel wells for the Quarry Pond were those wells just to the north and east 
of die Pond. Going clockwise from north of the Quarry Pond, these sentinel wells were . 
MW-IOIA, P-211, MW-209, VAS-19, MW-209A, MW-212, and VAS-22. Concentrations 
of initial groundwater COPECs were rescreened for the database from both sets of 
sentinel wells, using the same ESVs as in the initial groundwater screening. 
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For the GMR sentinel wells (Table 4^4), only two detected compounds, iron and 
bis(2-ethylhexyl)phthalate (BEHP), were pre^nt at concentrations greater than their 
conservative ESVs. However, neither was retained as a COPIC for tiie following 
reasons. First, high iron concentrations are routinely found in groundwater without 
causing harm to aquatic systems. In the case of BEHP, the exceedance is due to the 
conservativeness of Region V ESV rather than actual potential effects. According to 
experimental work in both the water column (Call etal., 2001a) and sediments 
(Call et al., 2001b), BEHP cannot be toxic to aquatic life because the compound's water 
solubility is less than toxic conceiitrations. Moreover, BEHP is very hydrophobic, so 
rnuch of the BEHP detected concentrations in unfiltered groundwater sample is likely 
adsorbed to particles, rather than freely mobile in groundwater. Thus, risks from BEHP 
can also be dismissed as unlikely. Consequently, no compound was retained as 
COPECs in groundwater in GMR sentinel wells. 

For the Quarry Pond Sentinel wells, tire maximum concentrations of iron again were 
greater than the conservative ESV (Table 4.5). Iron was not retained as a COPEC for the^ 
same reasoris stated above. The maximum concentration of benzo(b)fluoranthene was 
also slightly greater than its ESV. However, it was not retained as COPEC because 1) the 
exceedance of the conservative ESV was minimal; 2) most of this very hydrophobic 
substance (log Kow^^ > 6) is likely adsorbed rather than dissolved and bioavailable; and 
3) the average concentration in the groundwater samples collected from the sentinel 
wells was a;bout the maxiihum. Thus, upon rescreening, no substance in 
groundwater was retained as a COPEC. 

4.3.6 SCREENING OF BIOACCUMULATIVE COPECS WITH 
FOOD CHAIN MODELS 

Although the EcoSSLs and many Region V ESVs accoxmt for potential risks via direct 
toxicity and food chains/bioaCCumulation pathways, many ESVs do not. For example, 
comparison of surface water and groundwater to surface water criteria addresses risks 
to organisms living in the surface water. Similarly, the sediment benchmarks primarily 
screen for direct toxicity to the benthos, orgarusms that live in or on the sediments. 
However, the COPECs may also pose risk to predators after bioaccumulation by 
organisms low in the food chain. Thus, the COPECs in sediments may pose risks to 
predators of tiie benthos, if significant bioaCcumulation occurs, in addition to posing 
direct toxicity to the benthos themselves. Potential predators of bentiios include birds, 
such as ducks, and raccoons that feed on the aquatic benthos. After emergence/ adults 

V Kow- Octanol-water partitioning coefficient.. 
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of the benthic insects present a complete exposure pathway from chemicals in sediments 
to bats, swallows, and other insectivorous birds such as redwing blackbirds. If a COPEC 
bioaccumulates readily in food chains, as with PCBs and some of the pesticides, these 
COPECs may be passed up from the sediments through the benthos to the fish, and, 
from there, pose risk to fish-eating predators such as mink and herons. 

In view of this potential, this SLERA considers potential toxicity of COPECs through 
bioaccumulation pathways as well as direct toxicity. In general, the most significant 
risks from soil-bound chemicals pertain to the worm predators such as shrews and 
Woodcocks. Of terrestrial wildlife, generally the worm-eating wildlife are most exposed 
to soil-bound chemicals (Efroymonson etal., 1997; .USEPA Region V, 2000; USEPA, 
2003c) for several reasons. First, the soil-to-worm pathway is, compared to soil to plant 
bioaccumulation, generally more efficient. Second, shrews and small worm-eating birds 
face high exposure due to their high rates of food consumption per unit biomass. Third, 
worm predators tend to have high rates of incidental soil ingestion. Exceptions to this 
general rule occur for compounds such as PCBs that biomagnify in terrestrial food 
chains. In these cases, predators at the top of food chains can be most exposed to 
soil-bound cdmpounds.^8 Consequently, it is generally sufficient to consider these two 
ecological guilds - the top predators and the worm predators - in assessing potential for 
bioaccumulation risks from soil bound chemicals. In this SLERA, worm eating wildlife 
will be represented by shrews and woodcocks. Red tailed hawks and foxes will 
represent the top predators. 

For COPECs in aquatic systems, risks from bioaccumulation can generally be assessed 
by considering fish-eating wildlife and predators of aquatic benthos. In this SLERA, 
fish-eating wildlife will be represented by great blue herons ^d mink. Bats and 
sweillows, which may feed on aquatic insects emerging from on-Site sediments, will 
represent consumers of aquatic benthos. 

To be conservative, CRA modeled the potential food chain exposure to COPECs using 
worst-case assumptions. That is, these receptors were assumed to eat only contaminated 
food from the Site for their entire lifespan. Thus, shrews and woodcocks were assumed 
to eat only worms from the Site, and the aerial insectivores were assumed to eat only 
aquatic insects emergirig from the Site's aquatic environments. The total exposure for 
each species was modeled as follows: 

18 In reality, risks from biomagnifying chemicals to top predators will generally be minimized by 
their large foraging ranges compared to the size of most contaminated sites. Consequently, the 
predators of soil invertebrates are often most exposed to PCBs and other biomagnifying 
chemicals as well as the metals and non-biomagnifying organics. 
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Total Dose ^ [food] * consumption rate * absorption efficiency + [soil] * incidental soil 
consumption rate * absorption efficiency + [water] * drmking rate * 
abspiption efficiency + [air] iiihalation * absorption efficiency + [soil] * 
deimal absorption rate + [airborne dust] * dust inhalation * absorption 
efficiency. 

All bracketed teims (e.g., [water]) refer to the concentration of the chemical in that 
medium; other values are self-explanatory. Based on the conservative methodology 
recommended by the USEPA (1997b), CRA assumed fiiat the relative absorption 
efficiency 19 was 100 percent for all pathways. On the other hand, the last three terms 
(exposure Via cur, deimal absorption, and airborne dust) can be assumed to be 
insignificant. Furthermore, concentrations of chemicals in surface water were very 
small, so exposure via drinking water is also assumed to be negligible. Consequently, 
the equation reduces to: 

Total Dose = [food] * consumption rate + [soil] * incidental soil consumption rate 

CRA uses speeies-spedfic ingestion rates from data supplied in USEPA (1993a) or other 
sources (e.g.. Baron et al., 1999), when available. If specific ingestion rates were not 
available, CRA estimated rates from consumption-body mass (aUometric) models as per 
USEPA (1993a). CRA based body weights and ingestion rates used for the measurement 
receptors on the adult breeding female and are as presented in Table 4.7. 

4.3.7 SOURCES OF TOXICITY REFERENCE VALUES YTRVl 

Once exposure is estimated with the food chain models described above, the estimated 
exposure is then compared to a TRV. As recommended by USEPA (1997b), TRVs used 
in the SLERA are NOAELs (no observed adverse effects levels). These are doses of a 
chemical shown to have no ecological effects on aii organism. When the estimated 
exposure is divided by the TRV, it produces an SQ. As before, SQs less than 1.0 indicate 
that that chemical is unlikely to cause impacts. SQ values greater than 1.0 indicate that 
the potential for risk cannot be dismissed with the current analysis and data. In general, 
CRA used TRVs from Sample et al. (1996), a widely used source. CRA used other 
sources when no values were available from Sample et al. The TRVs and their sources 
are listed in Table 4.8. CRA used these TRV yalues without modification for body size 
of metabolic rate. Food chain exposure to the two chlordane compounds and the three 

" Relative absorption efficiency refers is the absorption efficiency of a compound in a medium, for 
example soil, compared to that in the original toxicological studies. In general, this refers to the 
relative absoiption of a compound in soil compared to that in food. 
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forms of endrin were assessed as total chlordane and total endrin, respectively, in which 
total exposure was equal to the summed exposure of the different forms. 

4.3.8 ESTIMATION OF COPEC CONCENTRATIONS IN PREY 

The following methods were used to estimate COPEC concentrations in prey. 

4.3.8.1 ESTIMATION OF COPEC CONCENTRATIONS IN WORMS 

Soils at the Site contain a number of COPECs, some of which will also bioaccumulate in 
soil mvertebrates (e.g., worms) and potentially pose risk to their predators. CRA 
modeled potential food chain exposure to most metals, PCBs, and TCDD based on Oak 
Kdge National Laboratory (ORNL) regression models for earthworm bioaccumulatipn 
(Sample et al., 1998a)2o. This is a conservative assumption because earthworms tend to 
have higher bioaccumulation rates of soil chemicals than other soil macrobiota and 
herbivorous insects. If no ORNL regression models were available, then CRA based 
worm concentrations on uptake factors presented in Sample etal. (1998) or other 
sources^!. These models and uptake factors predict dry-weight concentrations in 
worms. These were converted to wet-weight worm concentrations by dividing by 6.25, 
based on the USEPA (1993) data that worms are 84 percent water^z. The final estimated 
concentrations are presented in Table 4.9. 

Bioaccumulation of PAHs by worms was based on empirical data produced by a 
number of authors. On average, the empirical data suggest that worms have about 10% 
of the PAHs as the soil that they inhabit (see Appendix F). CRA could not locate any 
information on worm bioaccumulation of phthalates. However, like the PAHs, 
phthalates are readily metabolized by a number of taxa (Staples et al., 1997; Mackintosh 
et al., 2004). Thus, CRA assumed the worm bioaccumulation of phthalates to be similar 
to that observed with PAHs. That is, CRA assumed worm concentrations of phthalates 
to be 10% of soil concenhations. 

® The ORNL models are based on studies in which the woiins were allowed to void their gut 
contents; thus, the estimated concentrations pertain to worm tissue alone. Potential exposure to 
soil in the worm's gut is considered with the consumption of incidental soil ingestion. See 
Section 4.3. 

^ Antimony bioaccumulation in worms and mammals was based on results presented in 
Ainsworth et al. 1990. Earthworm bioaccumulation of barium and thallium were based on data 
presented in Beyer and Stafford (1993) and Nahami et al. 2009, respectively. 

22 If the worm is 84 percent water, the dry-weight mass is 16 percent of the total. Total wet weight 
is therefore 100 pereent/16 percent, or 6.25 times dry weight. 
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4.3.8.2 ESTIMATION OF COPEC CONCENTRATIONS IN 
SMALL MAMMALS 

Once bioaccumulated by rodents and other small prey, COPECs in Site soils may impact 
top predators feeding in these areas. CRA estimated bibaccumulation of soil COPECs 
by small vertebrate prey with ORNL regression models [from Table 8 of Siample et al. 
(1998b)]. These equations relate dry weight MU concentrations to dry-weight 
eoneentratibns in sm^ mammals. CRA then applied these values to the soil COPECs 
(Table 4.9) and converted to wet-weight rodent concentrations with the assumption that 
rodents are 75% water. For metals with no ORNL regression equations or uptake 
factors, CRA assumed sma:ll rodents to have the same concentrations as worms. 

Several initial COPECs have no ORNL models for estimating small mammal 
concentrations, and ^us these concentrations were estimated using other methods. For 
example, CRA assumed wet weight PCB and pesticide concentrations in small 
vertebrate prey to be 10 percent of soil concenhations. This estimate is based on 
bioaccumulation of difficult-^to-metabolize chlorinated organics observed in a number of 
ecosystems (Appendix G). 

Similarly, no reliable bioaccumuliatibn models exist for estimating PAHs and phthalates 
concentrations in small vertebrate prey. However, both groups of compounds are 
readily metabolized by vertebrates. For example, data provided by Broman et al. (1990) 
indicate that PAH concentrations in eider ducks are about 1/lOth the PAH 
eoncentrations in their food. Similarly, fish tend to have about 1/10 or less tiie PAH 
concentrations of their prey (Thomaim and Komlos, 1999). Phthalates are also readily 
metabolized by vertebrates (e.g., see ATSDR, 2002). Thus, the concentrations of PAHs 
and phthalates were assumed to be 1/10^ those found in worms. Note that this is 
conservative assumption because it assumes that small mammals are primarily worm 
eaters. Ih fact, the bxdk of smiall mamttiid prey is herbivores, whose concentrations of 
PAHs and phthalates should be much lower that obligate worm eaters. 

4.3.8.3 COPEC CONCENTRATIONS IN QUARRY POND AQUATIC 
BENTHOS/ADULTAOUATIC INSECTS 

As a first choice, CRA predicted the concentrations of COPECs in aquatic insects from 
regression models produced by ORNL (Beehtel Jacobs 1998). CRA used models based 
on all data (depurated and non-depurated) from Table 3 of the ORNL reference. The 
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ORNL models predict dry-weight concentrations. These were converted to wet-weight 
benthos concentrations by assuming that benthic invertebrates were 75 percent water 
(Table 4.10). 

CRA predicted PAH, PCB, and pesticides (total endrin, total chlordane) concentrations 
in aquatic benthos empirical results from Tracey and Hansen (1995). Tracey and Hansen 
present empirical biota-to-sediment accumulation factors (BSAF) values normalized to 
organic carbon (OC) in the sediments and lipid in the benthos. Median BSAFs for PAHs, 
PCBs, and pesticide concentrations were 0.29,1.1, and 1.8, all on a gram lipid per gram 
OC basis. .Organic carbon was not measured in the deep on-Site sediments that 
contained PAHs, PCBs, and pesticides. However, a relatively low value of 2 percent 
organic carbon is a reasonable assumption for these ponded sediments^s. Aquatic 
invertebrates have lipid levels of about 2.0 percent (Oliver and Niimi, 1988). In this case, 
the lipid and organic carbon concentrations cancel each other, and the final BSAFs for 
PAHs, PCBs, and endrin would be 0.29,1.1, and 1.8. Little information could be found 
on the aquatic bioaccumulation of the phthalates, although they are known to be 
metabolized by numerous taxa. Thus, benthic concentrations of phthalates were 
assumed to be similar to PAH concentrations. 

Although CRA retained low and medium molecular weight PAHs (e.g., anthracene, 
naphthalene, and flouranthene) as sediment COPECs based on their potential additive 
toxicity to benthos, CRA considered only high molecular weight PAHs in terms of food 
chain effects. This is because the lower molecular weight PAHs are much less toxic 
(e.g., see USEPA 2007b) and unlikely to cause risks via bioaccumulation pathwayis. 

4.3.8.4 ESTIMATION OF COFEC CONCENTRATIONS IN 
OUARRY FOND FISH 

CRA did not retain COPECs based on surface water data. Accordingly, the only 
pathway of exposure to fish-eating wildlife from sediment COPECs will be the 
bioaccumulation pathway from sediments to benthos to benthos-eating fish. This 
two-step bioaccumulation process will limit potential exposure to most of the sediment 
COPECs. Most of the sediment COPECs, notably the PAHs and phthalates, are readily 
metabolized by vertebrates and some mvertebrates and, thus, generally become less 
concentrated in upper levels of food chains (Macintosh et al, 2004; Thomann and 

23 According to descriptions, both samples contained noticeable organic matter. Sample S-15 was 
described as "fines witii sandy silt with organic humus (intermixed), brown in color". 
Sample S-16 was described as "very fine sediment, thick consistency, marble brown and black. 
Organic debris (leaves and weeds)." 
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Komlos, 1999). Of the sediment COPECs, only PCBs and dieldrin, and possibly endrin 
and chlordane, have the potential to bibmagnify in food chains (i.e., increase in 
Goncenteatipn with passage up the food chain).' Consequently, CRA considered only 
PCBs, dieldrin, endrin, and chlordane were considered as a potential risk to piscivores. 

CRA estimated concentrations of dieldrin, endrin, chlordane, and PCBs in fish with 
empirical BSAF by Tracey and Hansen (1995). As noted above, they determined the 
median BSAF values, for fish consuming benthic invertebrates, to be about 1.1 for PCBs 
and 1.8 for pesticides. Both values are normalized to body lipids and sediment organic 
carbon. Wann water forage fish should have lipid levels of about 6 percent or less 
(USEPA, 1995b). Based on the previous assumption that sediments are 2 percent organic 
carbon, these parameters produce BSAF values of 3.3 for PCBs and 5.4 for dieldrin, total 
endrin, and total chlordane. 

These are likely conservative estimates for fish prey from the Quarry Pond. In addition 
to fish foraging on beitthic invertebrates of soft-sediments, the Quarry Pond will contain 
forage fish consuming prey from less contaminated microhabitats. Prey from these 
other microhabitats - the hard rock benthos, epiphytic invertebrates, and pelagic 
zooplankton - are all effectively water column species that will have lower COPEC 
concentrations than benthos from the soft sediments. 

4.3.9 RESULTS OF SCREENING OF BIOACCUMULATIVE 
COPECS WITH FOOD CHAIN MODELS 

The results of the food chain models are presented in Tables 4.11 through 4.14. The 
estimated risks to top predators, in both terrestrial emd aquatic systems, are negligible 
for almost all COPECs.. This is generally true even when exposure is estimated with the 
95% UCL ^d very conservative exposure assumptions (Tables 4.13 and 4.14) The 
exceptions to this are the following: the 95% UCL exposures to barium and copper for 
the fox and copper and lead for the red-tailed hawk. For the heron, UCL exposure for 
PCBs was about twice the NOABL. In all cases, however, estimated exposures at the 
average concentration were less than problematic levels, even when the following Other 
conservative aspects were retained: 100 percent residency, 100 percent consumption of 
contaminated food, 100 percent relative absorption of COPECs in ingested soti, and 
comparison to NQAELs. 

The conservative default assumption of 100 percent residence at the Site greatly 
exaggerates exposure for both the fox and hawk. Foxes and hawks have foraging ranges 
of about 1,000 and 2,300 acres, respectively. By comparison, the terrestrial habitat is less 
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than about 30 acres, such that likely residence and exposures to both predators will be 
overestimated 30-fold or more. Herons forage over smaller areas, but they migrate 
south for about half the year (Borror, 1950), reducing exposure by about half. Similarly, 
the assumption of 100 percent relative absorption for COPECS in soil greatly 
exaggerates likely exposure to the hawk and fox. Soil bound metals are generally 
considerably less bioavailable than the soluble salts typicdly used in toxicological 
experiments. This is important because incidental soil ingestion makes up about 
80 percent and 99 percent of the estimated lead amd copper exposure, respectively. In 
view of these factors, ecological risks to top terrestrial predators and fish-eating wildlife 
from all COPECs in soil and sediments can be dismissed an unlikely. 

Similarly, risks to aerial insectivores feeding on insects emerging from the Quarry Pond 
were below potentially problematic levels except for PCB exposure to the swallows. 
These were nominally above the NOAEL doses when estimated at both the UCL and 
average sediment concentrations. Again however, estimated exposures would fall to 
safe levels (e.g., about NOAELs) if more realistic assumptions about residency and diet 
were made. As with herons, swallows migrate south for about 6 months of the yezir 
(Borror, 1950). Moreover, they also forage over wide areas and will eat a mixture of 
terrestrial and aquatic prey from both the Quarry Pond and nearby GMR (Baron et al., 
1999). 

In contrast, potential ecological risks cannot be easily dismissed for worm 
eating-wildlife. Estimated exposures to worm-eating wildlife were greater than the 
NOAELs for a number of compounds. Moreover, many of these exceedances occurred 
irrespective of whether exposures were estimated with the 95% UCL or the meem soil 
concentrations. Further, estimated exposures for some CQPECs and receptors -
antimony and copper for mammals and lead and zinc for die birds - were 10 or more 
times greater than NOAELs. Since LOAEL values for most of these cheihicals are about 
10 timies greater than NOAELs, these greater than a 10-fold exceedance suggests that 
estimated exposures are in the range of those tiiat caused effects on laboratory animals. 

At the same time, it should be remembered that the exposure assessment contains 
several conservative assumptions. Notably, the exposure assessment assumes that 
shrews eat only worms, that woodcocks are resident all year long, and for both 
receptors, that compounds in soil are 100 percent as bioavailable as those in the lab 
experiments. The implications of these and other conservative assumptions on potential 
risk will be assessed in a subsequent section. At this point, however, several metals and 
Organics chemicals are retained as initial COPECs based on their potential effects on 
worm-eating predators. 
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4,4 REFINEMENTS TO SCREENING ANALYSES 

As described in Section 4.1, the initial steps in the ERA process are intentionally very 
conservative so as to avoid false negatives, instances where risks are dismissed although 
impacts are likely. However, this conservatism often can leads to multiple instances of 
false positives. In the following sections, GRA examines the retained GOPECs with less 
conservative assumptions for a more accurate assessment of the actual potential for 
impacts to ecological receptors. 

4.4.1.1 RESGREENING OF GQPECS IN SEDIMENTS/RISKS TO BENTHOS 

In the initial screening of sedimerit GOPEGs versus ESVs protective of aquatic benthos, 
SQ values greater than 1.5 were generated with tiie maximum conGenti-ation of several 
compounds (Table 4.2). However, &ese SQ values were generally based on TEG values, 
or for the PAHs, USEPA's conservative ESB model. Both types of ESV are, intentionally, 
very conservative ESVs that are designed to screen sediments for lack of toxicity. 
Exceedances of the TEG or ESB do not necessarily irnply that impacts to benthic life are 

MacDonald et al. (2000) calculated PEG (Probable Effects Gonceritrations) from the same 
datasets as TEG values. According to those authors, the PEG values are concentrations 
"above which adverse effects are expected to occur more often than not." Therefore, 
GRA re-screened the GOPEGs retained after the initial screening using these PEGs. As 
shown in Table 4.15, a few of the PAHs exceeded the individual PEG values in the more 
contaminated sample (S-16), but total PAHs were not greater than the PEGs. The other 
compounds, the PGBs ̂ d pesticides, were less than tiie PEGs in both sediment samples. 
Thus, this re^analysis suggests that risks to aquatic benthos are somewhat unlikely, 
especially at the less contaminated location. 

4.4,1.2 RESGREENING OF GOPEGS IN SOIL/RISKS TO WORM-EATERS 

In the initial screening of risks to worm^eaters, several compounds had SQ values 
greater than 1.0. GRA rie^screened these GOPEGs using less stringent TRVs: LOAELs 
and the Maxiirium Acceptable Threshold Goncentration (MATG), set equal to the 
median of the LOAEL and NOAEL. As shown in Tables 4.16 and 4.17, there are still 
exceed^ces of botii doses for a number of GOPEGs. Based on the more conservative 
MATG and less conservative LOAEL, four metals (emtimony, bmum, copper, and lead) 
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pose the primary risks to worm-eating wildlife. Applying more realistic assumptioris 
about residency (due to migration, only about 6 months Of the year for the woodcock) 
and diet (actually less than half worms for the shrew) would reduce exposure to both 
vermivores by about half. Thus, risks from arsenic, thallium, zinc, and butyl 
benzylphthalate can be dismissed with available information as likely not significant 
(Tables 4.16 and 4.17). Moreover, it should be noted that exposures to the remaining 
metals - antimony, barium, copper, lead - are dominated by incidental soil ingestion, 
making total exposure very sensitive to the assumption of 100 percent relative 
absorption efficiency. Especially for the first three metals, exposure also depends on 
small number of hot spots that dramatically inflate the 95% UCLs compared to mean 
concentrations. 

4.5. ASSESSMENT OF EROSION RISKS TO GMR 

As described previously, much of the Site is within the 100-year floodplain, and other 
areas, most, notably the bank, flood more frequently. The Site's surface soil and 
underlying waste contain persistent chemicals (e.g., PAHs, PCBs, heavy metals) along 
with generally low concentrations of pesticides. Thus, there is a potential that past 
flooding of the Site has transported surface soil and related contaminants to the GMR, 
where these Site-related chemicals pose current risk (USEPA, 2007a). Future flooding 
could likewise cause additional erosion of Site-related chemicals into the GMR, so this 
potential exposure pathway poses a possible future risk. 

The available sediment quality data provide information about potential for future 
releases from OUl to the GMR. The 1995 sediment concentrations represent releases 
from the Site, and upstream sources, in the past, prior to any sort of erosional control. In 
fact, evidence of past releases is somewhat of a worst-case predictor of future releases 
since past releases occurred prior to and in the beginning the development of the dense 
on-Site vegetation. 

Ohio EPA collected sediment samples from the adjacent GMR in 1995, and the results 
may indicate past releases from the Landfill to the GMR (USEPA 2007a; ATSDR, 2008). 
These samples were taken at three locations alongside the Site. The most upstream 
sample, S-19, is roughly at the same latitude as the middle of the Valley Asphalt 
property. Continuing downstream, S-17 is about even with the former air curtain 
destructor, and S-18 is about the same latitude as the Quarry Pond. None of these 
samples 'is a true upstream sample, since all are downstream of some waste areas. 
Notably, location TT-20, taken in the artificial bank upstream of all three sediment 
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samples, contained elevated concentrations of some compounds, notably lead and 
barium, buried 7 ft deep in the banJs. 

Consistent wilh the Site as a source, all three sediment sample locations had moderately 
elevated concentrations of PAHs and, detectable, but low concentrations of pesticides. 
Assuming that organic carbon concentrations Were 2 percent, the summed PAH 
quotients were moderately greater than conservative screening levels (Table 4.18), The 
pesticides Were also found at concentrations that were slightly greater th^ the 
conservative USEPA Region V screening levels. In terms of concentrations, these results 
are similar to those found in the Site's surface soil and Quarry Pond sediments. 

On the other hand, the following evidence suggests that the Site was not the primary 
source of chemicals measured in the GMR sediments in 1995. In contrast to the Site Soil, 
PCBs were not detected in the samples collected from the GMR sediments, and the 
metals concentrations, while greater than background, were not, like the Site's soil, 
elevated above concentrations that would likely pose risk to benthic invertebrates 
(Table 4.2). Also consistent with an upstream source, elevated concentrations of PAHs 
and low, but detectable concentrations of chlorinated pesticides have been found in 
sediments upstream and downstream of the Site (Ohio EPA, 1997). Upstream and 
downstream sediments samples also resembled the adjacent GMR sediments in terms of 
reasonably low metals concentrations and generally non-detectable PCB concentrations 
(OhioEPA, 1997). Lastly, while none of the three Ohio EPA samples is truly an 
upstream or downstream sample, intuitively, one would expect the more downstream 
sample locations better reflect Site influences than the most upstream sample (S-19). In 
fact, however, the greatest PAH concentrations were found at the two upstream 
samples: S-19 had a total PAH concentration of 16.6 mg/kg, while the middle sample, 
S-17, had 21.0 mg/kg total PAHs. The most downstream sample, S-18, had the smallest 
total PAH concentration of 8.5 mg/kg. In short, the concentrations of cheftiieals in 
adjacent GMR sediments look more like upstiream and downstream samples than those, 
on average; found in the Site's surface soil. 

None of these observations above are definitive. The differences in PAH concentrations 
upstream vs. downstream could be due to other differences, such as organic carbon 
content and sediment binding capacity, that cQ-occurred with sediment locations. 
Nonetheless, the weight of evidence suggests that the Site is not a significant source of 
the chemicals measiired in sediment in the adjacent GMR. 

The available information from adjacent sediments also suggests that the Site was not a 
significant contributor, in a toxicological sense, to nearshore sediment contamination m 
the GMR. Although PAH concentrations in the adjacent GMR sediment were greater 
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than more conservative ESVs, the total PAH concentrations in the samples collected 
from all three locations were still less than the Probable Effects Concentration 
(22.8 mg/kg), above which toxicity is expected. Moreover, sampling of the 
macroinvertebrates and fish in the river upstream of, adjacent to, and downstream of the 
Site showed that aquatic biota populations were in good condition (Ohio EPA, 1997), 
further evidence that significant sediment toxicity was not occurring adjacent or 
downstream of the Site. 

Other available evidence also suggests that future erosion risks are not likely to be 
significant in terms of concentrations or potential toxicity. First, the Site is mostly on the 
inner edge of a river meander, where flow velocities are slower and sediment deposition 
tends to outweigh erosion. Oh average, then, flooding events are more likely to cover 
than to erode surface soil at the Site. Second, while the contaminated artificial bank area 
is more likely to flood than the middle of Site, the bank is also heavily vegetated and, 
thus, resistant to erosion. In addition to suppressing erosion, dense riparian vegetation 
also slows current flow and encourages sediment deposition (Hershey et al. 1994), 
further enhancing the propensity for deposition inherent in ttie Site's location in the 
meander. Compared to the artificial banks, the middle of the Site would appear to be 
even more resistant to erosion and more prone to capture of sediments, rather than 
acting as a source of suspended sediments during a flood event. In a major flood event, 
the middle of the Site will be a heavily vegetated, low lying backwater area in which 
sediment deposition, rather than erosion, would likely predominate. 

Lastly, the concentrations of contaminants found in Seunples collected from the Site are 
generally not sufficiently high to be able to affect sediment concentrations in a 
biologically meaningful manner. Flooding sufficient to erode significant amounts of 
material from the Site would inevitably coincide with flooding amd erosion from other 
parts of the watershed. Thus, any material eroded from the Site and carried into the 
River would be mixed with all the suspended material carried during that flood event. 
Given thiat much of the watershed is highly erodible agricultural areas planted in row 
crops, the sediment burdens in major storms aire appreciable and would overwhelm the 
effects, on final concentrations, of any inputs from the Site^^. 

^ The suspended sediments in the GMR were estimated at: the gauging station at Sydney, Ohio, 
between 1967 through 1974. Over this 7 year period, sediment loading exceeded 10,000 tons per 
day about once per year. The watershed at this location is about l/5th of the GMR at the Site, so 
the available data suggest that the GMR at the Site wOuld carry about 50,000 tons/ day of 
sediment during a one-year flood- By comparison, the undeveloped area of erodible soil at the 
Site is about 20 acres. Assuming as a worst-worst case, that a cm of top soil is eroded from 
20 acres would produce a total loading of about 1,000 tons of contaminated soil. 
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Thus, the weight of available evidence suggests that erosion of the Site's surface soil 
during past and future floods is not likely to cause significant ecological risk to the biota 
of the GMR. The sediment data from 1995 suggest that the Site was not likely a 
significant source, in teitns of chemical mass or potential toxicity, to GMR sediments. 
Future erosion potential from the Site should be even less than in the past because of the 
ongoing naturalization and growth of vegetatiofi oh the Site. Ecolo^cally significant 
releases of contaminants from the Site's surface soil to the GMR are also unlikely because 
of 1) low potential for erosion from the Site and 2) the low potential for Site soil, if 
eroded, to meaningfully affect in-stream sediment concentrations. In short, the existence 
of somewhat elevated Goncentrations of PAHs, PCBs, and heavy metals at the Site does 
not constitute strong evidence of past or future risk to the GMR. 

At the same time, the qualitative analyses presented above are limited. Further 
sampling of upstream and down$tream areas will permit a better assessment of-the 
source of chemicals in cuirent GMR sediments. Additional sampling will also address 
whether current concentrations in adjacent sediments actually pose risk to benthic 
invertebrates in the GMR. Similafly, more quantitative analyses will refine the 
qualitative assessment of potential erosion during flooding events provided above. 
CRA understands that such analyses will be completed as part of the OU2 RI. 

4.6 RISK CHARACTERIZATiON 

Except for risks to worm-eating wildlife, the available evidence suggests that ecological 
risks tp most other components of the ecosystem can be dismissed as unlikely. In some 
ceises, however, the available evidence is limited, reducing the certainty about the 
conclusions. 

Groimdwater discharging to both the Quarry Pond and the GMR is unlikely to cause 
ecological impacts. The grophdwater has been intensively sampled, so this conclusion is 
reasonably certain. Similarly, top predators feeding on small rodents living at the Site 
are unlikely to be impacted by chemicals in soil. This conclusion also is certain given the 
1) generally limited concentrations of bioaccumulative chemicals at the Site and 2) the 
Site's small size compared to these predators' foraging areas. Thus, these ecological 
risks can be dismissed with avmlabk data., 

Risks to water column aquatic biota of the Quarry Pond can also be dismissed with 
available data. This conclusion is somewhat uncertain due to the very limited sampling 
of surface water. However, the limited surface water sampling is supported by more 
extensive sampling of inflowing groundwater, which supports the concluaon that 
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surface water concentrations are safe. Similarly, risks to aerial insectivores feeding on 
insects emerging from Quarry Pond sediments can also be dismissed. Confidence in this 
conclusion is limited since only two sediment samples from the Pond were taken and 
assayed for bioaccumulative chemicals. On the other hand, excessive exposure to aerial 
insectivores was not found even with highly conservative assumptions about food-chain 
exposxire. 

The available evidence also suggests that the Site poses no risk to the GMR via erosion of 
landfill material during major flood events. This conclusion is, however, based on 
limited sample data and a general qualitative understanding of typical flood plain 
d3mamics. Thus, this conclusion should be considered uncertain, especially considering 
that potential effects would occur to a important public resource, the GMR. 

It is uncertain whether chemicals in Quarry Pond sediments pose risk to benthic 
invertebrates. There are only two samples of Quarry Pond sediments with analyses of 
typical sediment contaminants (SVOC, metals, PCBs, and pesticides), and observed 
chemical concentrations in one of the two samples were greater than safe concentrations 
for benthic invertebrates. According to these two samples, the risks to benthic 
invertebrates could be dismissed in half of the bottom area. Although above 
conservative screening values, the concentrations of chemicals in the other sample were 
generally lower than those associated with likely toxicity. However, given the small 
number of samples and uncertainty about this one sample, risks to benthic invertebrates 
in the Quarry Pond cannot be dismissed with available information. 

Risks to biota inhabiting the temporary ponds could not be assessed because no 
sediment or water .samples have been taken. Therefore, ecological risks in these areas 
cannot be dismissed. It should be noted, however, that ecological risks will be limited 
by the small size, unnatural nature, and ephemeral nature of these ponds. 

Most clearly, risks to worm-eating wildlife cannot be dismissed with available 
information. Estimated exposures of worm-eating predators to several metals - notably 
antimony, barium, copper, and lead - were greater than NOAELs, and generally greater 
than MATCs and LOAELs when estimated using the 95% UCL concentrations. These 
analyses contained some levels of uncertainty, so current information is insufficient to 
address whether impacts to worm-eaters are likely. Nonetheless, risks to the worm 
eaters cannot be dismissed with current information. 

Although not specifically considered, potential ecological risks to most herbivorous 
terrestrial vertebrates (e.g., voles, rabbits, deer mice, quail, etc) are probably not 
significant. In general, the soil-to-plant bioaccumulation pathway is a considerably less 
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effiGient bioaGGumulation pathway than that associated with soil-to-worms. In addition, 
incidental soil ingestion is typically much smaller (e.g., l/5th) for herbivorous 
vertebrates than that for worm eaters because the soil in the worm itself probably 
represents that prirnary source to vermivpres (USEPA, 1993, Beyer et al., 1994). In 
addition, most of the herbivorous vertebrates consume less food per unit body weight 
per day than the shrew and woodcock. Hence, their daily exposure of cheniicals in food 
and incidental soil is further reduced. In totad, then, estimated exposures to herbivorous 
vertebrates are likely l/5th to 1/lOth of those estimated for vermivores in Tables 4.11, 
4.16, and 4.17. 

4.7 UNCERTAINTY ANALYSIS 

This SLERA follows the methodology recommended by USEPA (USEPA, 1997b). 
Because the USEPA intent is to avoid underestimating risk, CRA used conservative 
methods in the risk assessment. For exarnple, toxicological benchmarks were based on 
the most sensitive species, and exposure analyses were based on conservative 

' assumptions. For example, with respect to predators of soil invertebrates (the shrew 
. and woodcock), the exposure assessment assumes that these predators eat only 
earthworins. This is a conservative assessment because earthworms are highly exposed 
soil invertebrates (i.e., they consume soil directly) and tend to have wofst^ase 
concentrations of soil contaminants. In addition, the food chain analyses eissumed 
100 percent relative absorption of COPECs from food and incidentally ingested soil, imd 
100 percent residency of species on the Site. Finally, risks were initially screened against 
NOAEL values. All of these factois will tend to exaggerate risk. 

A source of considerable uncertainty is bioavailalnlity of the compounds measured in 
soil and sediment. The upper Soil layers at the Site tend to be sandy, which might 
suggest greater bioavailability of many COPECs. On the other hand, the risks associated 
with some COPECs, notably copper arid antimony, are due to a small number of veiy 
localized concentrations, suggesting that the soil is contaminated with pieces of metal 
(i.e., shavings, cuttings). Pieces of cuttings and shavings of metal will likely have very 
low bioavailability or simply be too large of particles to enter the critical 
earthworm-to-vermivore food chain. 

Equally important, much of the landfill material consists of partially burnt material such 
as ash, cinders, and partially btirrit wood. The black material in the foimdiy sand is also 
likely partially burnt organic matter (i.e., soot). Together, these incomplete combustion 
products are called "black carbon." Black carbon may have significantly higher binding 
capacity for metals ^d hydrophobic substances (USEPA 2003c; Comelissen et al^ 2005; 
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Shrethra et al. 2010), than organic carbon derived from biological degradation of organic 
matter. Notably, much of the PAHs at the Site are likely associated with this black 
carbon and, thus, have much lower bioavailability and potential toxicity than assumed 
with default conservative methods. 

On the non-conservative side, there were some exposure pathways - such as dermal 
absorption and inhalation - that were not considered in the wildlife exposure models. 
These exposure pathways eue not generally considered in ecological risk assessments 
because they are assumed to pose insignificant lisk and because dtese exposure 
pathways are difficult to estimate (Ohio EPA, 2003; USEPA, 2004c). 

Lastly, there is uncertainty due to limitations in the available data. Thus, for example, 
sampling of the Quarry Pond water samples were analyzed for VOCs only, which, given 
their high volatility, are rarely problematic to water column biota. Quarry Pond 
sediment data are also very limited, and the analyses of deep water sediments did not 
include assessment of organic carbon and alkylated PAHs (as recommended by 
USEPA 2003c). More significant are data gaps for assessing ecological risk to Lauge and 
Small Ponds from Site-related chemicals. Neither the sediments nor the water column of 
these areas were sampled at all. However, in view of the limited area and haibitat values 
of these ponds, it is uncertain whether these data-gaps significantly affect the SLERA. 

4.8 SCIENCE-MANAGEMENT DECISION INPUT POINT 

At this point, the available evidence suggests that ecological risks are unlikely except for 
worm^ating wildlife, primarily from a number of metals in surface soil. According to 
food chain models, these species could face excessive exposure,. even under less 
conservative exposure scenarios. Nonetheless, the available information and SLERA 
results are not sufficient to detCTmine whether unacceptable ecological risk occurs and, if 
so, whether remediation is warranted. The uncertainty is due to both technical and 
policy issues. With respect to the former, most of the estimated exposure to 
worm-eating wildlife is due to incidental soil ingestion. This exposure may be greatly 
overestimated by the assumption of 100% relative absorption efficiency. In addition, the 
bulk of exposure for most metals is typically due to a small number of hot spots. 
Contamination may be too localized to have any effect on the population of shrews ^d 
woodcocks fora^g on worms at the Site. Moreover, ihe risks pertain to a small part of 
the terrestrial ecosystem. Population level effects on other ecological guilds 
(herbivorous and omnivorous vertebrates) are less likely and for top predators, very 
unlikely. In short, it is uncertain whether populations of vermivores are likely to be 
impacted, and, if so, whether the rest of the ecosystem would be affected at all. It is also 
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uncertain whether either conclusion would constitute unacceptable risk. The terrestrial 
area is mostly private land, and is neither very productive nor unique ecological habitat. 
It could be developed in the future as commercial/industrial. In the latter case, the 
ecological habitat and most of the exposure, and risks, to ecological receptors would 
disappeta". 

In short, while risks to worm-eaters cannot be dismissed with available information, 
whether these risks are unacceptable depends, in part, on the potential for future 
development, policy inputs from the risk managers, and, potentially, further sampling 
and analyses to close data-gaps. 

For example, remediation of surface soil could be required based on protection of 
human health, which cilso found potentially unacceptable risks due to some metals in 
surface soil. Thus, remediation for these metals might reduce ecological exposure to 
nominal levels. As noted above, metals concentrations may also be due, in part, to 
background metals concentrations in native soils and groundwater. The completion of a 
background metals study would assist in identifying those risks due to the presence of 
waste and soil contarnination at the Site. 

Furthermore, risks of contamination through erosion to the GMR and from food chain 
contamination to woirn-eating wildlife are both dominated by a small number of hot 
spots. Risk management, about the former could moot risk decisions about the latter. 

If unGertainty about potential risks to worm-eating wildlife is not mooted by policy 
decisions and/or remediation to protect other receptors, the ecological risk assessment 
should proceed to Baseline Ecological Risk Assessment (BERA). As per USEPA 
guidance, which is described m Section 4.1 above, initial stages of the BERA require 
collaboration between risk managers emd risk assessors in the development of a 
sampling plan and the EPA-specific PQO process (USEPA 1997). The additional 
information gathered in this sampling would then help determine whether risks to 
worm-eating wildlife were unaccepteible or not. 

There is uncertainty about whether some compounds, notably PAHs, cause impacts on 
benthic invertebrates inhabiting softrsediments of the Quarry Pond. Based on only two 
samples, one half of the bottom sediments would be judged likely to be non-toxic. The 
other sample would suggest that half of soft-bottom sediments would have 
ebncentratidns that are too high to dismiss toxicity but not sufficiently high to conclude 
that toxicity is likely. Although the question of potential toxicity to benthos could be 
addressed with additional sampling, this additional sampling is not recommended 
based on the following; 
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• First, the biological significance of toxicity to part of the soft-sediment benthos in the 
Quarry Pond is uncertain. Biological production in the Quarry Pond is likely 
dominated by otiier microhabitats and food chains, i.e., those associated with pelagic 
(e.g., op>en water), and biota attached to hard rock, sandy bottoms, and aquatic 
vegetation. Biota in these microhabitats face exposure largely or totally to 
contaminants in surface water, rather than sediments, and concentrations of 
contaminants in Quarry Pond surface water are likely less than toxic concentrations. 

• Second, even if PAH concentrations in soft-sediments (in the Ohio EPA 1995 sample 
or in future samples) were sufficient to cause some toxicity this observation would 
not likely spur remediation because these concentrations should attenuate naturally. 
Ongoing inputs of COPECs to the Quarry Pond are dominated by groundwater, 
which has low levels of COPECs. Residual levels of chemicals in bottom sediments 
will likely, therefore; wane over time. Quarry ponds are typically nonproductive 
aquatic systems because they generally lack essential nutrients and the diverse 
physical structure critical to development of aquatic resources. Hence, the Quarry 
Pond may not be a critical or important ecological resource upon which SLERA 
should focus (USEPA, 1997). However, the available evidence suggests that the 
Quarry Pond is a functional aquatic ecosystem. The Pond is fished, which is 
evidence of reasonably complete and functional aquatic food chains. Anglers do not 
return to unproductive waters. 

The Site might also pose risks to the aquatic habitat of the GMR, However, assessment 
of GMR sediment samples collected in 1995 suggests that the Site was not an 
ecologically significant source of chemicals in the past, when erosion potential was 
higher. In addition, a qualitative analysis of future erosion risk from the Site to the GMR 
suggests that the Site does not pose an unacceptable future risk to the GMR. However, 
the latter analysis is a qualitative analysis based on a general understanding of the Site 
and floodplain dynamics and assumes that vegetation on the Site is left in place in 
future. Should vegetation be removed, the potential for erosion will increase. Thus, the 
conclusion is not without some uncertainty. 

While additional characterization of the Site would reduce uncertainty about the nature 
and extent of contamination, it would not necessarily be useful. For example, the 
uncertainty about surficial sediment concentrations in the Large and Small Ponds would 
be mooted if the Site is remediated to address human health concerns, with a cap or 
layer of deem soil. Alternately, the Ponds could both be eliminated totally if the Site is 
re-developed. Further characterization may also not be necessary if the risk managers 
conclude that these small, unnatural wetlands are not critical habitats and even if a no 
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action alternative is warranted and the area is deemed critical habitat> sampling of the 
aquatic community would provide a better index of ecological risk than additional 
analysis of bulk sediment chemistry. 
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5.0 SUMMARY AND CONCLUSIONS 

5.1 HHRA SUMMARY/CONCLUSIONS 

' Based on the RME results of the HHRA, CRA has arrived at the following conclusions; 

Soil Gas 

• The cancer risk and calculated HI are less than the target cancer risk range (1 * lO® to 
1 X 1(H) and the target HI (i.e., a non-carcinogenic HI of 1) based on the ambient air 
inhalation exposure to soil gas by trespassers, industrial/commercial workers, and 
construction/utility workers, and indoor air inhalation exposure to soil gas by 
industrial/commercial workers. 

Surface Soil 

• The cancer risk cmd calculated HI are less than the target cancer risk range (1 x IQ-® to 
1 X 10-4) and the target HI (i.e., a non-carcinogenic HI of 1) based on the trespasser 
exposure to surface soil. 

• The cancer risk is less than the target cancer risk range (1 x iQ-e to 1 x iQ-t) based on 
the industrial/commercial worker exposure to surface soil; however, the calculated 
HI of 3.2 was greater than the target HI of 1 based on the industrial/commercial 
worker exposure to surface soil. The calculated HI of 3.2 primarily resulted from 
ingestion and dermal contact exposure to arsenic and copper in surface soil; 
however, only copper had a HQ greater than the target HI of 1. 

• Metals concentrations may also be due, in part, to background metals concentrations 
in native soils. Areas of higher metals concentrations eure most likely due to 
anthropogenic sources. The completion of a background metals study would assist 
in identifying those risks due to the presence of metals contamination from historic -
Site activities. 

Surface and Subsurface. Soil 

• The cancer risk is less than tiie target cancer risk range (1 x IQ^ to 1 x l(H for the 
construction/utility worker exposure to surface and subsurface soil; however, the 
calculated HI of 2.8 was greater than the target HI of 1 based on die 
construction/utility worker exposure to surface and subsurface soil. The calculated 
HI of 2.8 primarily resulted from ingestion and dermal contact exposure to 
Eiritimony, cobalt, copper, and Aroclor-1254, and inhalation exposure to manganese 

038443 (-11) 129 CONESTOGA-ROVERS& ASSOCIATES 



and mercTiuy in surface arid subsurface soil; however, only copper, had a HQ greater 
than the target HI of 1. 

Groiiiidwater 

• The cancer risk and ealeulated HI are less than the target cancer risk range (1 x 10-® to 
1 X 1(H) and the target Hi (i.e., a non-carcinogenic HI of 1) based on the off-Site 
resident and industrial/commercial worker exposure to indoor air (from 
groundwater). 

• The cancer risk of 2.0E-0'3 was greater than the target cancer risk based on the off-Site 
resident exposure to on-Site groundwater (hou^hold use). The caiieer risk of 
2.0E-03 primarily resulted from ingestion exposure to vinyl chloride and arsenic, and 
dermal exposure to AroGloM260 in on^Site groxmdwater. The calculated HI of 7.9 
was greater ihan the target HI based on the off-Site resident exposure tp on-Sife 
groundwater (household use). The calculated HI of 7.9 primarily resulted from 
ingestion exposure to arsenic, cobalt, and manganese in on-Site groundwater. 

• Metals COhcentrations may also be due, in part, to background metals concentrations 
in native soils and groundwater. Areas of higher metals concentrations are most 
likely due tP anthropogenic sources. The completion of a background metals study 
would assist in identifying those risks due to the presence of metals contamifiatiOn 
from historic Site activities. 

Sediment 

• The cancer risk ahd calculated HI is less than the target cancer risk range (1 x 10-® to 
1 X 1(H) and the target HI (i.e., a non-carcinogenic HI of 1) based on the trespass.er> 
industrial/commercial worker, and cbrtstTuction/utihty worker exposure to 
sediment. 

SurfaceJA^ater 

• The concentrations of chemicals within on-Site surface water were non-detect, 
therefore, there were no COPCs identified for surface water. Surface water is not 
considered to be a medium of concern at the Site and was not retained for further 
quantitative evaluation in the HHRA. 
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5.2 SLERA SUMMARY/CONCLUSIONS 

Based on the SLERA, the following conclusion can be made concerning ecological risk. 

Groundwater 

• Groundwater under the Site is, contaminated with moderate levels of VOCs and, 
infrequently, elevated concentrations of PCBs, PAHs, heavy metals, and pesticides. 
However, risks from chemicals in groundwater are unlikely and can be dismissed. 
In general, VOCs pose low potential toxicity to aquatic biota, and were not found in 
high concentrations near surface waters. The other contaminants - PCB, PAHs, 
heavy metals, and pesticides - can and often do pose a risk to aquatic ecosystems. 
However, chemicals were not found in ecologically significant levels in sentinel 
wells immediately upgradient of the Quarry Pond and GMR. 

Surface Soil 

• The Site's soil is contaminated with elevated concentrations of heavy metals, PAHs, 
PCBs, and low concentrations of pesticides. Based on the available information, the 
SLERA suggests that the potential for ecological risks from contaminants in soil is 
likely limited to worm-eating wildlife. Even under less conservative scenarios, 
estimated exposures to a number of metals were greater than NOAELs eind 
sometimes greater than LOAELs and MATCs. However, these estimates are limited 
by data gaps concerning Site-specific bioavailability; thus, current information is not 
stifficient to address whether population-level impacts on the vermivores are likely. 
Given that the presumptive remedy for OUl includes the installation of a cap, the 
potential impacts to worms arid thus to vermivores will be addressed. Should a cap 
not be installed in areas of the Site where elevated concentrations of COPECs exist, 
additional assessment as to the bioavailability of contaminants may be required. 
Furthermore, metals concentrations may also be due, in part, to background metals 
concentrations in native soils and groundwater. The completion of a background 
metals study would assist in identifying those risks due to the presence of waste and 
soil contaihinatiori at die Site. 

At the same time, contaminants in surface soil likely do not pose ecological risks to 
top predators foraging at the Site. Ecological risks to herbivorous vertebrates are 
also likely not significant. 
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If substantial erosion smd transport of surface soil to the GMR occurred during major 
floods, chemicals in surface soil might pose a risk to the GMR's aquatic biota. 
However, the potential risks from the erosion scenario are not likely to be 
unacceptable. Total risk from this scenario is the product of the potential effects of 
an erosion event if it were to occur times the potential for a significant erosion event 
to occur. Both factors were judged to be small, making the product of the two very 
small. However, there is some uncertainty about the assessment of the second 
factor. 

Quarry Pond Sediments and Water Column 

• In very limited sampling of Quarry Pond Surface water - only VOCs were analyzed 
- all chemical were non detect. However, this limited sampling of surface water was 
corrobbrated by more extensive sampling of upgradient groundwater the primary 
source of water and chemicals to the Quarry Pond. Thus> ecological risks from 
yOCs in Quarry Pond water are unlikely and can be dismissed. 

• Based again on very limited sampling. Quarry Pond sediments have elevated 
concentrations of PAHs and some pesticides. These concentrations are probably too 
low to cause risks to piscivorous wildlife feeding on Quarry Pond fish or aerial 
insectivores feeding on insects emerging from the Poiid. Potential risks of the PAHs 
and pesticides to benthic invertebrates cannot be dismissed with available 
information. However, the available information suggest that ecosystem level effects 
are not likely unacceptable. Additional data are required during the RD process to 
address this data gap. Consistent with this, the Quarry Pond is currenfly fished, 
suggesting that it supports a reasonably health ecosystem. 

i 

Water column and sediments of the Large and Small Poftds. 

• No samples of the sediments or water column of the Large and Small Ponds were 
collected; hence, ecological risks to temporary pond species that occupy these 
habitats could riot be assessed. However, total ecological effects will likely be 
limited by the very small size and habitat values of the two ponds. 
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Region V 

Region V 

Region V 

Region V 

Ecfr-SSL 

Region V 

0.0 

0.0 

Oil 

OJO 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.1 

7.7 

5J 

8.6 

4J 

5J 

13 

75J 

5J 

1.45 

lOO 

ao 
0.7 

0.1 

45 

ao 
OJ 

0.6 

0.0 

115 

SQ<1.5 

9Q<15 

SO<15 

SQ<15 

SQ<15 

SQ<15 

SQ<15 

SQ<15 

SQ<15 

SQ<13 

SQ<1.5 

SQ<15 

SQ<15 

SQ>15 

SQ>1.5 

SQ>1.5 

S01.5 

SQ>15 

SQ>15 

SQ>15 

No. Sec Teat 

S(M5 

SQ<15 

Ne,SfleText 

S0>15 

SQ<1.5 

5Q<15 

SQ<15 

SQ>15 

5Q<15 

SQ<15 

SQ<15 

SQ<15 
SQ>15 
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TABLE 4.1 

OCCURR DlffTRIBUnON, AND SELECTION OF CONTAMINANTS OF POTEN11AL EraLOGICAL CONCERN (COFEQ IN SURFACE SOIL 

SOtini DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

iCCTHlrioTiOl R Currant/Future 

Vfcdium: Surface Soil (0-2 ft b^) 

wjie Medium: Surface SoE 

fjMflMNIN n;2> MfHlimiiM 

Qimi^fer 

MarfMHM n,2J 

CenmrrerfoM 

Maximtm Uiiib LecatfM 

ifMaxfMMM 

CpHcmfrurioii 

, brIccrfoM 

iFnpmtey' 

<2J 

1 Rmigttf 

DetrcHoH 

timf 

ai 

U$tdfor 

SnaniHg 

m 

.Eeologictl 

Sntenhig 

Lml 

<4) 

SQ 

w 
COPEC 

"V 

RiitfMMb/br MfHlimiiM 

Qimi^fer 

MarfMHM n,2J 

CenmrrerfoM 

Maximtm Uiiib LecatfM 

ifMaxfMMM 

CpHcmfrurioii 

, brIccrfoM 

iFnpmtey' 

<2J 

1 Rmigttf 

DetrcHoH 

timf 

ai 

U$tdfor 

SnaniHg 

m 

.Eeologictl 

Sntenhig 

Lml 

<4) 

SQ 

w 
COPEC 

"V 
belrtmi 

erSafactfaM 

1140000 14300000 Mg/k« S08 (b^A): 0.2-bj ft bgs (07/09/96) 22/22 ; i430(Mno NarraHve 'Ei»-SSL SQcW 
700 278000 MS/kB S» (pEPA); P.26J ft bgs (07/09/96) 10/22 6BO-720O 278,000 270 Ec»65L 10293 X SQ>13 

1600 141000 ug/kg Sde (OEPA); 0.2^ ft bgs (07/09/96) 22/22 1200 141,000 18300 Eci>S5L 73 X SQ»13 
720a 13000000 PS/kg SOB pEPA); 0.26J ft (07/09/%) 22/22 - 13300000 330300 Eci>SSL 893 X S013 

240 B 3600 Mg/kg S62 (OEPA); 86.1 ft bp (07/09/96) 20/22 250:1000 5300 21300 frfr-SSL 03 SQfl3 
290 B 16300 Pg/kg SO (OEPA): 06.3 ft bp (07/09/96) 16/22 300:1000 16300 360 EcoSL 453 X SC3>13 

979000 B 98000000 Pg/kg S1 (O^A): 0.2-6J ft bp (07/09/96) 22/22 - 98300000 Nutrient NUT 
6300 91700 Pg/kg S3 (EPA): 0-1 ft bp (10/23/90) 22/22 - 91i700 26300 B»5SL. 3L5 X SQ>15 
1400 I. 22100 P^kg 59 (EPA): 0-1 ft bp (10/23/90) 21/22 10000 . 22.100 13300 ER>-SSL 1.7 X SOTS 

12600 191000000 Pg/kg S10 (OEPA); 06.3 ft bp (07/09/96) 22/22 - 191300300 2&0D0 18213 X : ^13 
190. J 3700 Pg/kg SO? (OEPA); 0.56.5 ft bp (07/09/96) 9/13 190 - 600 3,700 1330 RcgionV 23 X SQ>13 

2040000 92300000 Pg/kg S10 (OEPA); b6J ft bp (07/09/96) 22/22 - 92300300 Narrative Eco-SSL i SQ<1.5 
7200 12100000 pg/i« SO (OEFA): 06J ft bp (07/09/96) 22/22 - uiooooo 11300 Ecfr65L 11003 X ?Q>15 

294000- J 44300000 pg/kg Tr-16; 2 ft bp (09/30/08) 22/22 - 443a0jD00 Nutrient - _ NUT 
7200 693000 Pg/kg SIO (OEPA); 06J ft bp (07/09/96) 22/22 - 603300 •yxinnp EcoSL 33 X SQ>13 

35 B 480 Pg/kg 502 (OEPA); 06.1 ft bp (07/09/96) 7/22 8-170 480 12D0 DiitchMPC 0.2 SQ<13 
10700 402000 - Pg/kg SB (EPA); W ft bp (10/23/90) 22/22 - 402300 33300 Em65L 103 X SQ>13 
86000 J 1630000 J Pg/kg S9 (EPA); 0-1 fl bp (10/23/90) 22/22 - 1330300 Nutrient - - NUT 

910 . I 8800 P^kg 502 (OEPA); 06.1 ft bp (07/09/96) 18/22 900-30000 8300 520 EcoSSL 16.9 X SQ>13 
230 J 7600 Pg/kg SO (OEPA); 06J ft bp (07/09/96) 5/22 210 - 2000 7300 4300 EnvSSL 13 X SQ>13 

43700 J 809000 J Pg/kg SIO (OEPA): 06J ft bp (07/09/96) 21/22 550000 809300 Nutrient - - NiiT 
18600 I 26800 J Pg/kg Rpll-off Box (Boart Lnngycar VASsoil) (01/14/09) 2/2 - 26300 4 Region V 74B63 X SQ>13 

170 4500 PS/kg SIO (OEPA); 06L3 ft bp (07/09/96) 11/22 140 - 20n0 4300 1300 Dutch MFC 15 X 90>13 
620 J 92600 Pg/kg 502 (OEPA); 06.1 ft bp (07/09/96) 22/22 - 92300 7300 Eco-SSL 11.9 X SCp'iS 

9200 11500000 Pg/kg 510 (OEPA); 06.3 ft bp (07/09/96) 22/22 - 11300300 46,000 Eto-SSL 2503 X 5Q>13 

20 } 7000 Pg/kg S2 (EPA); 0-1 ft bp (10/23/90) 11/24 38-160 7000 033 Region V 212111 X 5Q>13 

0.65 J 4.4 Pg/kg 511 (OEPA); 0.2-0.3 fl bp (07/09/96) 2/11 3.4-100 4.4 21 Eco-SSL 0.2 5Q<1.5 
2.4 PI 16 I. Pg/kg 504 (OEPA); 1.5^2 ft bp (07/09/96) 2/11 3.4-100 16 21 EcoSSL 0.1 SQ<13 
1.6 PI 8J P Pg/kg SOS (OEPA); 0.24)J ft bp (07/09/96) 2/n 3.4-100 83 21 Eco-SSL 0.4 5Q<13 

0.71 PI 0.71 PJ Pg/kg 508 (OEPA); 0.2-0.3 ft bp (07/09/96) V" 13-100 0.71 99 Region V 0.0 SQ<15 
5.4 PI 5.4 P Pg/kg 504 (OEPA); 13-2 ft bp (07/09/96) i/n 13-100 5.4 224 Region V 03 SQ<1.5 

0.42 PI 0.42 PI Pg/kg 507 (OEPA); 06.2 ft bp (07/09/96) V" 13-100 0.42 119 Region V 0.0 SQ<13 
1.4 I 5.4 Pg/kg 508 (OEPA); 0.2-0J ft bp (07/09/96) 2/11 3.4-100 5.4 119 Region V ao SQ<1;5 
2-3 PI 2.3 PI Pg/kg 503 (OEPA); 1.5-2 ft bp (07/09/96) 1/11 3.4-100 13 10 RcgionV 0.2 5Q<13 
6.4 P 6.6 Pg/kg S03 (OCTA); 13-2 ft bp (07/09/96) 2/11 3.4-100 6.6 11 Region V 0.6 SQ<13 
7.5 P 7.5 P Pg/kg S11 (b^A); 0.263 ft bp (07/09/96) 1/il 33-100 . 73 10 Region V 0.7 SQ<13 

0.42 J U I Pg/kg 508 (OEPA): 0363 ft bp (07/09/96) 3/11 13-100 13 5 RegkmV 0.4 SQ<13 
0.35 PI 4.3 Pg/kg 504 (OEPA): 1.5:2 fl bp (07/09/%) 4/11 13-100 4.3 224 RegionV 0.0 SQ<1.5 
0.49 PI 0.78 PI Pg/kg 504 (OEPA); 1:5-2 fl bp (07/09/%) 2/11 13-100 0.78 152 Region V 0.0 SQC1.5 
16 n 18 n Pg/kg SD3 (P^A); 1.5-2 ft bp (07/09/%) 1/11 18-200 13 20 RcgionV 0.1 SQ<1.S 

N2940-5 

TUO^ 

^440-30-2 

f44p-39-3 

744041-7 

744043-9 

74407D-2 

744047-3 

74404B4 

7440504 

17-12-5 

743909-6 

7439-92-1 

7439054 

7439005 

'439-97-6 

744OO2-0 

7440097 

7782492 

7440224 

774023-5 

IM96-29R 
7440-290 

744062-2 

744066-6 

72-546 

72-599 

i0293 

11984-6 

>10971-9 

159986 

U213-699 

72-208 

7421-994 

>3494-705 

58699 

>10974-2 

1024-57-3 

72495 

Melela 

Aluminum 

Antimony 

Arranic 

bnum 

Beryllium 

cadmium 

Caichim 

GhiDiriium 

C^lt 

Cbpp« 

Cyanide 

Iran 

Lead 

Xbgneliiini 

VlmiinK, 

Mercury 

Silver 

Sodium 

Sulfide 

Total PCBs 

P^rffidw 

4;4-DDD 

44*-DDl 

44'-DDT 

alpharBHC 

alpha^Iordane 

Endosulfan I 

Endoaulfan II 

Endrin 

Endfin aldehyde 

Endrin ketone 

i!ii-BHC(tjnd.n<) 

^mina-Chlordane 

Hepcadilor epoxide 

Methoxychlor 

ACDS4^||^ 
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TABLE 4.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CONTAMINANTS OF POTENTIAL ECOLOGICAL CONCERN (COPEq IN SURFACE SOIL 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Tinwfram*: Cumnt/Future 

i: Surface Soil (0-2 ft bgs) 
dium; Surface Soil 

CAS Chnitrref MmfMHiN n,2) AfiHfmmit MCXIMHIM n,2) MftrimiiiN UiiiCS LOMffOW Defertfow R-Rf*o/ CoHceMfnilten EeoleglemI SQ COPEC Retfimefeybr W 

NHinbrr ConemtmUom CoNceufrarfoH QHnlifm «/M«xji*irNi FrefHeiicy Orlccrien Ustifbr Scnetimg (5) Fleg 

m LiMffs Serttmint Level Delrrfee 
(2) . «> (4) orSeferrfm 

Dfoxiiiaff^iiroiia 

ToUlTEQ OB 12 "B/kg NE Former Air Curtain Destructor from AshPiie (07/11/08) 2/2 12 See Text H 

23.73-TCDD ND 0.97 J ng/kg NE Former Air Curtain Destructor from AshPiie (07/11/08) 1/2 0.19 0.97 0.12 RrvionV LI See Text U 

(1) 

(2) Based on data collected fi IS: Centre Room of Trailer, Conslmctkm Debris Area, Desk Surface In Trailer. Exterior West Side of Trailer, 

Frame of Office Trailer, NE Former Air Curtain Destructor from AshPile, NW of NfWIOl A (from AshPiie), Paper Towel Dispenser Surface of Trailer, 

Ron-off Bm (Boart Longyear VAS Soil), Right Side Tire of Mobile Office Trailer, Trailer Desk Surface, SI (EPA), S2 (EPA). S3 (EPA), S4 (EPA), 55 (EPA), 

S6 (EPA), S7 (EPA), SB (EPA), S9 (EPA), SIO (EPA), Sll (EPA). S02 (OEAP), SOB (OEPA), S04 (OEPA), S06 (OEPA), S07 (GEPA), SOS (OEPA), 

S09(OEPA)^ SID (OEPA), Sll (OEPA), TP-2, TT-16k TT-20. 

Maximum conccittratkm is used for screening. 

Toxicitx' Screening Level Sources: 

Region V: U5EPA Region V, 2003. Ecological DaU Qualitx- Levels, August 22,2003. 

Eco-SSL- Ecological Soil Screening Level CiikiarKe, USEPA Office of Emergency and Remedial Response, March, 2005. 

Dutch MCP: Cmmmenluijn. T., M.p. Polder, and E). van de Plassche. 1997. Maximum permissible concentrations and n 
background. Report *601501.001, NaHonal Institute of PuHic Health aid the Envi 

SQ (Screening Value) - Maximum drtccled / Screening Level 

, BiithovervlheNi 
L« for meuls, taking into account 

Deftiflfaiiar 

--NoiAvaiUhie 

N/A-NotApplicaUe 

)-Estimated. 
D - Cem^unds at secondary dilution Iwtor. 

E Exceed calibration rang* of GC/M5 instrument 

B - Method blank nMitamlnation. 

P - Difference for detected Aroclor > 25% between 2 CC columa 

Mg/kg-micrograms pernio 

ft bgs • feet below ground surface 

ng/kg • nanopams per kilogram 

VOCs - Vc^tile Organic Compount 

PCBs • Polychlorinaled Biphenyts 

Rationale Codes Selection Reason: 

Drietim Reason: 

nSQ(SQ>13) 

Maximum detected less than SQ ̂ Q<1.5) 

Essential Nutrient (NUT) 
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TABtE4^ 

OCOiRRENC^ piStRIBUnON, AND SELECTION OF CHEMIOVLS OF FOtENIIAL ECOLOGI^L CONCERN IN SEDIMENT 

SOimi DAYTpN DUMP AND UNpFat SITE 

MORAIN^ OHIO 

kciMrici Pimfnnw: Cuimt/FiituK 
McdiutniMimcnt 

win Medium: Sedirrwnt 

0(S CJhnnmil UtuilMMIU ' ftfiiii'iaiiia f*2] Unifs £»kvf«l SQ 
MiHiker 

CJhnnmil 

Qnaf^rr 

' niufffimiv 

QUMliflif 

Unifs 

.i^Mejriwiiw 

Ceaceafmrte 

riujiunju 
Reqgeq/ £»kvf«l SQ COJPEC 

Ftv 
RMhomte/br 

MiHiker Qnaf^rr 

' niufffimiv 

QUMliflif .i^Mejriwiiw 

Ceaceafmrte 
MWfUeiKjr 

m Lffliffi 

t/sfdybr 

Scminiff Leeef 

(9 
COJPEC 

Ftv 
OeieHam 

12) (j) (4t orSibOtam 

MefalsfniMt'dl 

743942-1 Upd 33700 42000 Mg/kg S16(OEPA) (07/09/96) 2/2 42000 35800 Region V 1.2 . SQ<14 
74399M 
743946-5 

13600000 21600000 
uvm 

kg/kg S16(OEPA) (07/09/96) 
Mvr/na/i^x 

2/2 - 21600000 
cjBm 630000 

-
0.9 

NUT 
kg/kg 3lO (Ufel A) (nZ/UV/SCi) Z/Z 545000 630000 SQRT 0.9 9Q<14 

74KM)2-0 Nickel 13400 isno I kg/kg; S16(OEPA>(07/09/96) V2 18700 22700 Region y 04 SQ<15 
744fM)9-7 Pbtassium 297000 J 736000 J kg/kg S16(OEPA) (07/09/96) 2/2 - 73^ - NUT 
7782-49-2 Seloiium 590 J 1100 J kg/kg 515 (OEPA) (07/09/96) 2/2 • - 1100 2900 Dutch 0.4 SQ<14 
^40-23-5 Sodium 166000 J 206000 I kg/kg S16(OEPA) (07/09/96) 2/2 - 206000 - NUT 
7440^28-0 rheliium 680 I 680 J Mg/kg 515 pEPA) (07/09/96) 1/2 980 680 2600 Dutch 9Q<14 
744tWi2.2 Vanadium 9600 I 16800 I Mg/kg SI6 (OEPA) (07/09/96) 2/2 - 16800 56000 Diiich 03 9Q<14 
744M6-6 Zinc 80700 143000 Mg/kg SI6 (OEPA) (07/09/96) 2/2 - 143000 121000 Region V 1.2 SQ<14 

E£BC 
il097-<9-l Ain:lor-1254 (PCB-1254) 660 660 Mg/kg SIS (OEPA) (07/09/96) 1/2 94 660 594 114 X SQ>14 

72-54-8 

tWWrfiC*. 

M'-DDD 1.7 IP 1.7 JP Mg/kg SIS (OEPA) (07/09/96) 1/2 9.4 1.7 448 RegionV 03 9Q<14 
72^ 44'-DDE 22 JP 22 JP kg/kg S16 (OEPA) (07/09/96) 1/2 8.7 12 3.16 RegionV 07 SQ<14 
PO-290 M'-DDT 2A IP 4A JP k^kg S15 (OEPA) (07/09/96) V2 - 4.4 4,16 RcglenV 1.1 9Q<14 
>103-71-9 •Ipha-Oilordane IS IP 12 kg/kg S15 (OEPA) (07/09/96) 2/2 - 12 324 RegionV 3.7 X SQ>14 
SO-57-1 Dieldrin 2S IP 9A p kg/kg S15 (OEPA) (07/09/96) V2 - 9.6 1.9 RegionV 5.1 X 9Q»14 
1031-07-8 3J IP 3.7 JP kg/kg S15 (OEPA) (07/09/96) 1/2 9.4 3.7 344 RegionV oi 9Q414 
72-204 Endrin 34 34 kg/kg S15 (OEPA) (07/09/96) 1/2 9.4 34 222 RegionV 154 X 9Q>14 
7421-934 Eivlrin aldehyde 7.9 JP 7.9 IP kg/kg sis (OEPA) (07/09/96) 1/2 9.4 7.9 480 ReglmV 0.0 X Swteit 
3494-70-;; Endrin ketone 4.9 I 4.9 J. kg/kg 516 (OEPA) (07/09/96) 1/2 8.7 4.9 X Srvtexl 
n(P-74-2 gamnu-Qilordane 3.2 J 4.9 J Mg/kg 515 (OEPA) (07/09/96) 2/2 - 4.9 3.24 RegimV 14 See Text 
724>5 Methoxychlor 17 IP 18 J kg/kg 515 (OEPA) (07/09/96) 2/2 - 18 134 RegionV 14 SQ<14 

(1) Minimum/mammum detected concentradoa 

(2) Based on date collected from Hmplmg Incalioiis SIS. SI A SED-1. SED-15ED-3. SEDiMENT-1. SEDIMENT-Z SED(MENT-3. 

(3) Maximum concoitratian is used for screening. 

(4) Tmidty Screening Level 

Dutch MCP: Q T.. M.p. Polder, uid E). van de Plassche, 1997. Maxi 
account background. Report fMnSOIiUI, NaKonal ImKtute of PuUic Health and the Envi 

EPA'2n03; Final Chronic Value. USCPA. 2003. Pmceduresforlhederivatinnofcquilibriui 
organisms: PAH mixture. EPA-«00-R-02«13. 

Region V: USEPA Region V. 2003. Enbgicai Date Quality Levels, August 22.2003. 

le concentratioru and negiigibie concentrations for irwtels; teUr^ ii 
I. Biltlwvcn.T1)eNetheriands. 

ioning sediment benchmarks (ESBs) for the protection of benthic 

N/A-Net Applicable 

I - Estimated. 

P > Difference for detected Armlor > 25X fcctwreen 2 GC column, 

{ig/kg • microgiamB per liter 

VOCs - Volatile Orgamic Compounds 

PCBs - Mychbrinated Biphenyls 

9QRT:NDAA,1999. Screcnli^quickn sfSQRT). Hacmat Report 99-1. NaHonal Oceanic and AtitiR tioa Washington. DC. 
(5) SQ (Screening Value) - Maximum detected / Screening Level 

(6) Raticvule Codes Selection Reason: 

Deletion Reason: 

.nSQ(SQ>15) 

«dlesslhanSQ(SQ<1.5) 

Essential nutrient (NUT) 

No scraening value (NSV) 



TABLE4J 

OCCURRENCE DISTRIBUnON, AND SELECTION OF CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN IN GROUNDWATER 
SOUTH DAnON DUMP AND LANDFILL SITE 

MORAINE OHIO 

^Plip1or4 

iccMrio Timeframe: Currcnt/Futui* 
Hcdium; Grountiwater 
Ex^ure^Wium^GM^w^^^_ 

CAS Chrmical MiMimnm 

NHtmher ConceHfrefi 

VOCi 

71-5541 l.l.l-Trichloroethane 0.22 

79-34-5 1.1.12-TelT»ch1oroelhane 1 

?5-34-3 0.22 

7S3W l,1-Dich)oit«lhene 0.24 

95413-6 0.5 

15-50-1 13-Dich1oiDben^ne 0.21 

107-06-2 13-t)ichlarocthanc 035 

>40-59-0 13-Dichloroelhene (total) 2 

106-16-7 U-Dichtorobenxcnc 03 

7ft-93-3 2-Bulanone(MEK) 037 

108-10-1 4-Mclhy1-2-Pentanonc (MIOK) 037 

S7-64-1 Acetone 1.1 

71-43-2 Benzene 032 

75-27-4 ^modichlorontethane 0.5 

75-25-2 Bmninfonn 0.6 

75-154) Carbon disulfide 0.29 

108-91-7 Chlorobenzene 03 

754)0-3 Chlornethane 0.36 

fi7-A6-3 Chlomform (Trichloromethane) 0.18 

74-87-3 Chloromethane 034 

I5fr-59-2 cis-U-Dichlnroethene 021 

no-82-7 Cyclohexane 0.12 

124-18-1 Dibromochlornniclhane 0.48 

I00-4M Ethylbenzene a2 
9842-B 0.18 9842-B 0.18 

108-87-2 Methyl cyclohexane 0.52 

1634-04-4 Methyl TertBul>'l Ether 0.19 

754)9-2 Methylene chloride 03 

lO(W2-5 Styiene 0.57 

127-18-4 Tetrachloroelhene 0.29 

I0848-3 Toluene 0.17 

I564i0-5 trans-l 3-Dichlomethcne 0.19 

794n-6 Trichlomcthenc 03 

7540-1 Vinyl chloride 0.22 

1330-20-7 Xylenes (total) 0.47 

MlHIIRMIIf 

QnaUfitr ConmrniriOH 

8.9 

1 

200CD 

2.5 
0.6 
0.5 

34 
480 

03 

19 

2 

30 

580 

13 

OA 

0.68 

130 

22 

3;1 

0.44 

3900 

15 

0.76 

89 

36 

14 

0.86 

51 

0.9 

4.6 

180 

3.2 

5100 

760 

75 

MaxiinMin Unils LooiHam Oetocfion Conrrnlrafjpii Ecofiyicef COPEC Rflfioeelr/br (6) 

of AfexfuifffH FrrfHCRcy Drffetitm Uard/br ScncRfiv SQ rin 
m Lfmifi 

m (3) 

Leiv/ 

(4) 

(5) DfMon 

orSrfrcffm 

Mg/L MW-201 (05/10/00) 38/368 1-120 8.9 2400 EPA 2008 03 SQ<13 

fg/t- M\V-103 (05/28/98) 1/368 1-120 1 3700 EPA 2008 0.0 SQC1.5 

Hg/L MW-101A (05/28/98) 109/376 03-120 20000 20100 Region V 1.0 SQ<1.5 

lig/l- VAS-14 (1V1S/08) 14/254 1-120 23 8280 Region V 0.0 SQ<1.5 

Kg/L SD004A (02/23/96) 2/8 0.5 a6 700 EPA 2008 0.0 SQ<1.5 

Mg/L VA&A (11/06/08) 2/254 1-120 03 3iXI EPA 2008 0.0 SQ<\3 

Mg/L MW-101A (11/11/99) 9/376 03-120 34 21200 Region V 0.0 SQCl.5 

Mg/L MW-101A (06/14/02) 24/116 1-10 480 21200 Region V 03 SQC1.5 

Mg/L VAS4 (11/06/08) 1/254 1-120 03 330 EPA 2008 03 SQ<1.5 

Mg/L VAS-12 (11/10/08) 18/254 10-1200 19 89600 Region V 03 5QC1.5 

Mg/L VA&-218(06/05/09) 4/254 10-1200 2 443000 Region V 0.0 SQC1.5 

Mg/L MW-IOIA (07/09/96) 10/368 1-1200 30 2500 Region V 03 SQ<1.5 

Mg/L VAS-21B (06/03/09) 61/376 1-120 580 5300 EPA 2008 0.1 S0<1.5 

Mg/L M\V.202 (09/05/08) 2/254 1-120 13 540 Region V 03 SQ<13 

Mg/L MW-IOIA (05/28/98) 1/368 1-120 OA 6000 EPA 2008 03 SQ<1.5 

Mg/L VAS-5 (12/16/08) 6/254 1-120 0.68 94.1 N/A 03 S0<13 

Mg/L VAS-11 02/08/08) 26/368 1-120 130 880 EPA 2008 0.1 SQ<1.5 

Mg/L MW.102 (07/09/96) 12/368 1-120 22 10400 Region V 0.0 SO<1.5 

Mg/L MW-202 (09/05/08) 13/254 1-120 3.1 1190 Region V 03 SQ<1.5 

Mg/L MW-103 (09/11/08) 2/254 1-120 0.44 51000 Sec text ao SQ<1.5 

Mg/L VA&9 (11/18/08) 139/259 03-20 3900 784 Region V 53 SQ<1.5 

Mg/L MW-215A (07/24/09) 125/251 1-120 2.5 328 See text 0.0 SQ<1.5 

Mg/L MW-202 (09/05/08) 2/254 1-120 0.76 2060 Region V 0.0 SQ<1.5 

Mg/L VAS-5 02/15/08) 35/362 0.5-120 89 790 EPA 2008 ai SQ<1.5 

Mg/L VAS-5 (12/15/08) 7/251 1-120 36 266 See text 0.1 SQ<1.5 

Mg/L MW-215A (07/24/09) 17/251 1-120 14 2M See text 0.1 SQ<13 

Mg/L VAS-9 (11/18/08) 9/251 5-620 036 51000 Sec text 03 SQ<1.5-

Mg/L hf\V.2a9 (11/11/99) 20/368 1-120 51 4060 Region V 0.0 SQ<1.5 

Mg/L VAS-9 (11/19/08) 3/368 1-120 a9 4690 Region V 0.0 SQ<13 

Mg/L VAS-11 (12/08/08) 24/368 1-120 4.6 yipn EPA 2008 03 SQ<1.5 

Mg/L VAS-13 (12/01/08) 214/376 1-20 180 1600 EPA 2008 0.1 SQ<1.5 

Mg/L VAS-14 (11/17/08) 56/251 1-120 33 784 Region V ao SQ<1.5 

Mg/L VAM (11/18/08) 144/376 05-20 5100 1400 EPA 2008 3A X SQ>1.5 

Mg/L VAS-9 01/18/08) 147/376 0.5-20 760 646 Region V 1.2 SQ<1.5 

Mg/L MW-215A (07/24/09) 27/368 2-250 75 700 EPA 2008 0.1 SQ<1.5 



TABLE4J 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF FOTCNIIAL ECOLOGICAL CONCERN IN GROUNDiVATER 
SOtJTH DAYTON DUMP AND LANDHLL SITE 

MORAINE,OHIO 

Pig>2of4 

irio Timcfninr. Guncnt/Fulure 
Medium: Groiihdwaler 

Medium: GnwndwatCT 

i CAS Chttmieat MniniiffM M Mmttiiam .Mixnania OJ) llaift Loatidn Orfrcfjoii CpMVfifmfipn Eeotagkat COPEC ReHoMfe/br W 

NMMSCT I Q»/tyier ConcmfmNon Fmftfency DrtKricm Uanf/br SCTKflNr SQ FtV CoHhimfMnif 

1 m LitmH Senntng , 15) DrleNoM 
1 m (3) (4) orSe/wfion • srace 

2-Methy1napHthaiene 426 56 Pg/L MW-215A (07/24/09) 6/101 42^10 56 725 EPA 2003 08 SQ<13 

iOM4-5 4rMeihy1phenol 1.5 i 1.7 BB/L MW-Z1SA (07/24/09) 2/101 1-20 117 165000.0 Region V 40 SQ<13 

^•9 421 10 BS/L MW-2I5A (07/24/09) 5/101 A 0 in in 55.9 EPA 2003 05 9QC13 ^•9 421 10 BS/L MW-2I5A (07/24/09) 5/101 U.4- 111 1U 55.9 EPA 2003 05 9QC13 
12^12^7 Anthracene 0.21 15 Bg/L MW-2188(07/21/09) 5/101 0.2-10 15 20.7 EPA20n3 41 SQ^3 

BeniD(a)anthracene 021 15 Bg/L MW-2I8B (07/21/09) 4/101 0.2-10 15 25 EPA^ 08 SQ<13 

456 Bg/l 1/AC.1Q 5/101 A1 in 1 % 1 n EPA 2003 SQ^3 V'M'V 456 Bg/l V A!>-iy (14/ I9/UB| 5/101 U.2- 111 1;1 1.0 EPA 2003 1:1 SQ^3 
Z06-99-2 Benzf>(b)fluoranthene 1 0.81 12 Bg/L VAS-2 (01/08/09) 4/101 42-10 1.2 0.7 EPA 2003 X . SQ>13 

191-24-2 Benzb(g,h,i)pe^lcnc 429 49 Bg/L VAS-2 (01/08/09) 3/101 05-10 49 7.6 RegionV 0.1 SQ<1.5 

!074»J9 Ben2o(k)nuoranthcne 429 0.45 Bg/L P-211 (10/03/08) 3/101 05-10 445 46 EPA 2003 47 SQCIIS 

92-52-4 Biphenyl 1.2 1.2 Bg/L MW-215A (07/24/09) 1/98 1-20 15 1908 tPA20K 08 SQ<13 
117-81-7 bi5(2^Ethylhexy1)phthalate 0J5 I 7.9 Bg/L VA&-20 (01/11/09) 16/102 2-40 7.9 43 Region V 253 X SQ>:13 

IS48-7 Butyl benzyiphthalate 0.95 I 1.1 Bg/L VAS8 (01/07/09) V101 1-20 1.1 58.0 EPA 2008 08 SQ<1.5 

10540-2 Ciprolactam 2.4 I 20 Bg/L MW-2a2 (09/05/08) 8/97 5-100 20 100000.0 See tad 08 SQ<13 
16-74-8 Carhazole 0.92 I 3.3 Bg/L P-211 (10/03/08) 3/98 1-20 3.3 1430.0 See text 08 SQ<1;5 

21841-9 Chiysene 42 1.7 Bg/L P-211 (10/(B/aS) 4/101 05,10 1:7 50 EPA 2003 08 SQ<1.5 

132-64-9 Chbenzofunn 0.19 I 3.2 Bg/L MW-215A (07/24/09) 4/101 1^20 35 4.0 EPA 2008 08 SQ<13 

1446-2 Diethylphthalate 1.2 1.3 Bg/L VA&« (01/07/09) 2/101 1-20 - 15 110.0 Region V 08 SQ<13 

94^74-2 0.76 I 3.5 Bg/L VAS-21 (10/28/08) 4/101 1,20 3.5 9.7 Region V 0.4 S(}<13 

117-844 Di-n-octylphthalate 1 J 1 I Bg/L MW-IOIA (07/09/96) 1/101 1-20 1 30.0 Region V 40 SQ<13 

106444 419 i 5.2 ue/1 P-211 00/03/08) 9/101 t\7 in e 7 71 CD* mm n 9 SQ<13 106444 419 J 5.2 Mg/*- P-211 00/03/08) 9/101 U.4 - lU 9.C /.I ct^A Aim U./ SQ<13 
16-73-7 Fluorcne 429 12 Bg/L MW-215A (07/24/09) 5/101 05-10 25 39.3 EPA 2003 0.1 SQ<1.5 

193-39-5 Indeno(l,23<d) pyrene 0.24 088 Bg/L VAS-2 (01/08/09) 3/101 05-10 088 45 Region V 05 SQ<13 

n-2(43 Naphthalene 419 I 17 Bg/L M1V.215A (07/24/09) 7/101 05-10 17 193.5 EPA 2003 0.1 SQ<13 
isni a n V eg Bg/L P-211 00/03/08) 8/101 t\7 in E Q in 1 EPA 2003 A 1 SQ<13 I^D U.JO D.y Bg/L P-211 00/03/08) 8/101 U.4 - lU l».l EPA 2003 U.9 SQ<13 
108-98-2 Phenol 130 EB 130 EB Bg/L MW-101A (07/09/96) 1/101 1-20 130 120000.0 Region V 08 SQ<1.5 

12WD4 IN'rene 427 3.9 Bg/L P-211 00/00/08) 7/101 05-10 3.9 10.1 EPA 2003 0.4 SQ<1.5 

Metata 

742940-5 Aluminum 98.4 I 10000 Bg/L MW-101 A (07/09/96) 1/34 200 10000 87 NWQC 114.9 Dies.SQcl3 

7444-344 Antimony 423 B 6.7 Bg/L P-211 00/03/08) 6/34 2-3 6.7 180 Region V 08 SQ<13 

^44438-2 Arsenic 051 B 3200 Bg/L VASTII OVOB/08) 257/276 4 3200 150 OWQC 215 DiH.SQ<13 
7440J9-3 Barium 84.4 J 779(1 Bg/L MW-215A (07/24/09) 40/40 - ?r>n 220 Region V 141 X Diss.SQ>13 

744443-9 Cadmium 0.28 B OM B Bg/L P-2tl 00/03/08) 1/55 1 058 68 OWQC 08 SQ<1.5 

7444742 Calcium 20500 224000 Bg/L MW401A (07/09/96) 34/34 - 224000 Nutrient OWQC NUT 
744447-3 Chromium 1.2 I 69 Bg/L MW-102 (01/06/98) 15/57 1-10 69 230 OWQC 05 SQ<1.5 

7444484 Cobalt 2 B 12J I Bg/L MW-101A (07/09/96) 5/34 1-50 153 24 Region V 03 SQ<1.5 

7444544 Coppn- 3.1 I S9.5 Bg/L MW-215A (07/24/09) 6/34 25 395 29 OWQC 1.4 SQ<13 

17-12-5 Cyanide 11 21 Bg/L MW-217 (07/28/09) 3/18 3-10 21 5.2 NWQC 48 Di9S.SQ<I3 
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TABLE 4 J 

OCCURRENCE DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN IN GROUNDWATER 

SOUTH DAYTON DUMP AND LANDFILL Sh'E 
MORAINE OHIO 

icenario Timeframe: Current/Future 

kfediuni; Groundwater 

nsure Medium: Groundwater 

CAS 

Number 

M39^6 

M3W2-1 

7439-9S4 

7439-96-5 
744a4l2-<l 
744(M)9-7 
7782-49-2 
7740-23-5 

7440-2M 
744M2-2 
7440^ 

7440-364 

7440-38-2 

7440^39-3 

7440-70-2 

7440404 

7439404 

743092-1 

7439-95-1 

743096-5 

7440024 

744009-7 

7782-49-2 

7740-13-5 

>3469-21-9 

11097-69-1 

1109002-5 

Metals fcomfd} 

Iron 

L^d 
Magnesium 

Nickel 

Selenium 

Sodium 
Thallium 
Vartadium 

ZitK 

Dissolved Metals 

Antimony 

Arsenic 

Barium 

Calcium 

Cobalt 

Lead 

Magnesium 

Manganese 

Nkkel 

Sodium 

PCBs 
Aroclor-1242(PCB-1342) 

Amclor-1254 (PGB-1254) 

Aroclor-1360 (PCB-1260) 

MMinnii fX MiHimiiin Uni'b Locatiun DffrrtioM Ringetrf Concmfnifjoii Eeoiegical COPEC Rationate/br W 

Coaeeatration Qualifier CancfMtration i^Majimum Frr^ncncy Deteetiou Used/or Serteniag SQ Flag 

CoHceutratioH (2> Limits Sereeuiag Level (5) Deletion 

<21 (3) <4) or Selection 

106 20600 Hg/L MW-imA (07/09/96) 31/34 100 20600 1000 NWQC 2a6 X Diss.SQ>13 

Oil B 1940 Hg/L VAS-5 (12/15/08) 231/276 1 1940 30 OWQC 64.7 Diss.SQ<13 

4330 B ytyiQ Mg/L MW.217 (07/28/09) 34/34 - 93200 Nutrient NUT 

8.5 B 1080 Ug/L MW-207 (07/27/09) 34/34 - 1080 6500 Mich 01 SQ<1.5 

1.1 I 29.7 I gg/L MW-IOIA (07/09/96) 7/34 40 29.7 170 OWQC 0.2 SQ<1.5 

2020 B 114000 gg/L MW-101A (07/09/96) 34/34 - 114000 Nutrient OWQC NUT 

13 B' 25.3 gg/L MW-2a2 (07/28/09) 7/34 4-5 25.3 4.6 OWQC 53 X SQ>1.5 

11800 126000 gg/L MVV-2a8 (09/06/08) 34/34 - 126000 Nutrient NUT 

0.41 B 4.4 I gg/L MW-101A (07/09/96) 2/34 1-4 4.4 10 Region V 0.4 SQ<1.5 

0.92 B 24.2 B gg/L P-211 00/03/08) 3/34 1-50 24.2 12 Region V 2.0 Di5S.SQ<13 

5.4 B 445 gg/L Valley Asphalt Well 1 (10/12/08) 8/34 20-26 445 380 OWQC 11 SQC1.5 

015 0.45 gg/L MW-218A (07/21/09) 3/15 2 0.45 80 RevionV 0.0 SQ<1.5 

055 B 29.1 gg/L M\V-203 (07/24/09) 51/51 - 29.1 ISO OWQC 01 SQ<1.5 

101 B 2140 gg/L MW-215A (07/24/09) 15/15 - 2140 220 Region V 9.7 X SQ>1.5 

51300 138000 gg/L MWi202 (07/28/09) 15/15 - 138000 Nutrient NUT 

15 B 1.8 B gg/L MW-217 (07/28/09) 1/15 SO 1.8 24 Region V 0.1 SQ<1.5 

320 SSOO gg/L MW-215A (07/24/09) 29/35 100 8500 1000 NWQC S3 X SQ>1.5 

0.18 B 4 gg/L VAS-11 (12/09/08) 9/51 1 4 30 OWQC 0.1 SQ<1.5 

13300 93100 gg/L MW-217 (07/28/09) 15/15 - 93100 Nutrient NUT 

OAS B 1070 gg/L M1V-217 (07/28/09) 15/15 - 1070 6500 OWQC 01 SQ<1.5 

5.1 B 5.1 B gg/L MW^217 (07/28/09) 1/15 40 5.1 170 OWQC 0.0 SQ<1.5 

1960 B 33400 B gg/L MW-204 (07/28/09) 15/15 - 33400 Nutrient NUT 

1.7 B 26.3 gg/L MW-2Q2 (07/28/09) 2/15 5 263 4.6 OWQC 5.7 X SQ>1.S 

12400 112000 gg/L M1V-2D3 (07/24/09) 15/15 - 112000 Nutrient NUT 

0.19 I 0.19 I gg/L MW-202 (07/28/09) 1/33 01-1 0.19 0^)14 NWQC 133 X SQ>1.5 

0.19 I 0.19 I gg/L MW-215A (07/24/09) 1/33 01-1 0.19 0J014 NWQC 13.6 X SQ>1.5 

0.16 I 0.19 I gg/L MW-2(U (07/28/09) 2/33 01-1 0.19 Oi)14 NWQC 13.6 X S0>1.5 
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TABLE43 

OCCURRENCE^ DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN IN GROUNDIVATER 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORMNEOHIO 

ScnuTO Tiinefniine: Cunmt/Fiitaic 

t4€diuih: Groundwafn-

i: Gnwindwaler 

CAS Glreififcdf MimtiiNiJi 0;t) MmfiiiKM Mmimum <1.3} MaxifiiBfH Umib Locariba Defection "•VP/ Concmfration Ecottgkml COPEC RatioMlr/br Wl 
Niwfbrr CoKMftrfltiim QimHfiar ComvnfnilfoN Qualifier qfMaxfMimi 

Conmfrnripii 

FrrgiKiicy 

m 
Detection 

Umib 

<2) 

Uanf/br 

SawtiiiHg 

0) 

Sciesn/m 

LCDTI 

(4) 

SQ 

(5) 

CbnIniiRHant 

DeMon 

orSebcfion 

PeaiieUts 

72:55-9 4A'rDDE 0iI17 I om? I lig/L MW-215A (07/24/09) 1/33 OiB^O.1 OJBl? 0.1 See Text 02 
119545 alpha-BHC OSOA I 0.034 Mg/L MW-ZISA (07/24/09) 1/33 0J15 OXOA 114 Region V 0,0 9Q<15 
11955^7 betarBHC 0.011 I aon I Mg/L MW-204 (09/10/08) i/33 0.05 aoH 0.495 Region V 0.0 SQ<lj 

508^73-1 delta-BHC ojns 1 om 1 Pg/L MW-ai2 (09/06/08) 3/30 OAS 0il2 667 ReglonV 0.0 • SQ<15 
Sa57rl Diddriii om3 r 0J0I3 J Pg/L MWi207 (07/27/09) 1/33 0.05-0.1 0in3 0ilS6 NWQC 0.2 SQ<1:5 

Heptachlor 0.0082 PI 0.051 PT Pg/L MW^IOIA (07/09/96) 4/33 OiB 01151 asm See Text OA SQC1.5 

NOUK 

(1) Minlmum/i 

P) 

P) 

Bu«] on dab cplltrbd ftom sampling locaHmis: K1W-101 A..MW-102, MW-ia3. MW-JOI, MW-2n2. MW.2a3, MW;.204. MW^206. MW^207, MW-2IB, MW-209A. 

MW-aa KW-2i2, MW.215A, MW.217. MW-2i8A. MW-21SB. Pr»1.5D001.50002. SDOMA. SD005. Vajley Ashphail Wall 1, Vallay Ashphall Wall 2. VAS-1, 

VAS-2, VAS^J, VAS-I, VAfr5. VA&A, VAS-7, VASO. VA&O, VAS-11, VAS-12. VAS-U VAS-14, VAS-15, VAS^l7. VAS-29, VAS-20. VAS-21, VAS.21B, VAS^21 

Msxiinuin concentration i§ used for screening 

Toxicity Screening Level Sources: 

xhmartu (ESBs) for the protection of benthic organisms: PAH 

p.//www.mlchigan.gov/deq /1,1607,7-135-

(5) 

(6) 

EPA 2003: Final Chronic Value, USEPA. 2009. iWeduras for the derivation of equilibrium partitioning seilir 
mixtures. EPA7«0(VR-()2-(n3. 

EPA 2008: USEPA. 2008. Procedures for the Derivation of Equilibrium Partitioning Sediment Benchmarks (ESBs) for the Protection of Bcnthic Organisms: Co 
for Nonionic Organics. EPA-600-R-02-016. Office of Research and Deyelopment. Washington, DC 20460 

MICH:MDEQ. 2000. Rule 57 Water Quaiity Values. Michigan Department of Environmental Quality. Critex 
3313_3686_3728-113a3-CI,00.html 

NWQC USEPA. 2006. National recommended water quality criteria. United States Environmental Protection Agency, Office of Water, Washington, DC. EPA-4304T. 

OWQC: OEPA, 2009. State of Ohio water quality standards. Chapter 3745-1 nfthe Administrative Code. 

Region V: USEPA Region V, 2003. Ecological Data Quality Uvels, August 22,2003. 

SQ (Screening Value) - Maximum delected / Screening Ln el 

RaKonale Codes SelecKon Reason: Maximum detected greater than SQ(5Q>1.5) 

Deletion Reason: Maximum detected less than SQ(SQ<15) 

Essential nutrient (NUT) 

I of Tier 2 Values 

N/A-Not Applicable 

J-EsHmatcd. 

E - Exceed calibration range of GC/MS iiutniment 

B - Method Uahk conUminatioh. 

P - Difference for detected Aroclor > 25X between 2 GC column. 

Iig/kg - mlcrbgrams per liter 

ft bgs - feet below ground surface 

ng/kg •• runograms per kilogram 

VOCs - Volatile Orgamk Compounds 

PCBs - Polychlorinated Biphenyk 

'"t 
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TABLE 4.4 

RESCREENING OF INITIAL GROUNDWATER COPECS FOR SENTINEL WELLS FOR GMF 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Medium: Groundwater in Sentinel Wells for GMR 
Exposure Medium: Groundwater 

CAS 
Number 

Chemical Maximum 
Concentration 

Units Detection 
Frequency 

(1) 

Concentration 
Used for 
Screening 

(2) 

Toxicity 
Screening 

Level 
Source 

(3) 
SQ 
(4) 

COPEC 
Flag 

Rationale for (5) 
Contaminant 
Deletion 
or Selection 

VOCs 
79.01-6 Trichloroethene 22 Mg/L 36/64 22 1400 EPA 2008 0.0 SQ<1.5 

205-99-2 
117-S1-7 

SVOCs 
Berizo(b)fluoranthene 
bis(2-Ethylhexyl)phfhalate 

ND 
7.9 

iig/L 
Hg/L 

0/25 
6/25 

0 
7.9 

0.7 
0.3 

EPA 2003 
Region V 

0.0 
26.3 

X ?? 
See Text 

7440-39-3 
7439-89-6 
7782-49-2 

dissolved Metals 
Barium 
Iron 
Selenium 

261 
3770 
1.7 

Mg/L 
Mg/L 
Mg/L 

bib 
10/14 
1/6 

261 
3770 
1.7 

220 
1000 
4.6 

Region V 
NWQC 
OWQC 

1.2 
3.8 
0.4 

SQ<13 

See Text 
SQ<1.5 

53469-21-9 
11097-69-1 
11096-82-5 

PCBs 
Aroclor-1242(PCB-1242) 
Aroclor-1254 (PCB-1254) 
Aroclor-1260 (PCB-1260) 

ND 
ND 
ND 

Mg/L 
Mg/L 
Mg/L 

0/13 
0/13 
0/13 

0 
0 
0 

0.014 
0.014 
0.014 

NWQC 
NWQC 
NWQC 

0.0 
0.0 
0.0 

SQ<1.5 

SQ<1J 

SQ<1.5 

Notes: 
(1) Wells used were VAS-2a, MW-218A/B. MW-ia2, MW-103, MW-201, MW-2a6, MW-207, VA&Ol, VA&«6, VAS.aS, and VAS4. 

(2) Maximum conccntraHon is used for screening. 

(3) Toxicity Screening Level Sources; 

partitioning sediment benchmarks (ESBs) for the protection of bcnthic organisms: PAH 

Benchmarks (ESBs) for the Protection of Benthic Organisms: Compendium of Tier 2 Values 

NWQC: USEPA. 2006. National recommended water quality criteria. United States Environmental Protection Agency, Office of Water, Washington, DC. EPA-4304t. 

OWQC: OEPA, 2009. State of Ohio water quality standards. Chapter 3745-1 of the Administrative Code. 

Region V; USEPA Region V, 2003. Ecological Data Quality Levels, August 22,2003. 

(4) SQ (Screening Value) = Maximum detected / Screening Level 

(5) Rationale Codes 

Selection Reason: Maximum detected greater than SQ (SQ>1.5) 

Deletion Reawn: Maximum detected less than SQ ^Q<1.5) 

Essential Nutrient (NUT) 

CRA'038443 
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TABLE 45 

RE^REENING OF INITIAL GROUNDWATER COPECStFOR SENTINEL WELLS FOR QUARRY roNO 
SOUTH.DAYFON DUMP AND LANDHLL SITE 

MORAINE OHIO 

iridTlmefraniieyCuiTent/Future 
liiim; Groundwater in SeriHhel WdlsForQiiany'Pond 

Medium: Groundwater 

CAS Chcffifca/ r Moriiiiiiffi Urifte .DetKtidn Ctmcailration ; TtttWfy COPEC Rationalifor (5) 
Nurifb^ jCoMmtratioH SCTMIlflllf Scwfr* SQ Flag 

a) Sateking Lnwf (3) <4) DtltHoa 
m orSeUcHon 

VQ£I 
79411-6 ND 0/27 0 1400 EPA 2008 0.0 SQ<1J 

SVOCi 
205^99-2 Benzo(b)fluorantheiie 1.1 Ug/L 2/14 1.1 0.7 EPA 2003 15 See Text 
117-81-7 U8(2-Ethylhexyl)phtha]ate ND l-g/L' 0/14 0 ' 0.3 RegionV 0.0 9Q<1J 

DissdhwrfMrfiilf 
Barium 313 Mg/L 2/2 313 220 Region V 1-4 SQ<1.5 

743W6 Iran 3000 Mg/L- 6/6 3000 1000 NWQC 35 See Text 
7^2^9-2 Selaiium ND Mg/L' 0/2 P 4.6 • PWQC 0.0 SQ<1.5 

PCBs 
13469^21-9 Arodor-1242 (PCB-1242) NP Mg/L 0/6 0 0.014 NWQC 0.0 
11097-69-l» Aroclor-1254(IK:B-1254j Np Mg/L 0/6 0 0.014 NWQC 05 9Q<i.5 
11096B2-5 Aroclor-1260 (PCB-1260) ND Mg/L 0/6 0 0.014 NWQC 0.0 SQ<1.5 

Nafta: 

(1) Wdb uMd W€f« MW-10tA, r-211. MW-3D9. VAS-l?. MW-JD9A MWJUand VAS-22. 

(2) Maximum concentration is used for Kfccnins. 

(2) Toxicity Screening Level Sources: 

equilibrium partitioning sediment benchmarks (ESBs) for the protection of benlhic 

NWQC: USEPA. 2006. National rKommcnded water quality criteria. Unitod States Envi 

OWQC:OEPA,2009. State of Ohio water quality standards. Chapter 3745-1 of tlwAdmi 

Region V: USEPA Region V, 2003. Ecolopcal Data Quality Leveli August 22,2003. 

(4) SQ (Scieciiing Value) - Maximum detected / Screening Level 

(5) Rationale Code 

Selection Reason: Maximum detected greter than SQ (5Q>13) 

Deidion Reason: Maximum delected less than SQ fSQ<1.5) 

(ig/kg - micrograms per liter 

V(Xs • VoUtile Orgamk Compounds 

PCBs - Pblychkirinated Biphenyls 

ncy. Office of Water. Washington, DC EPA4304T. 

/K 0384^11^^ 



TABLE 4.6 

LIST OF INmTAL COPECS 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Pagelof2 

II COPEC Groundwater' Surface soil Sediment Off-Site sediment 

2-Methylnaphthalene X 
Acenaphthene X 
Acenaphthylene X 
Anthracene X 
Benzd(a)anthracene X X 
Benzo(a)pyrene X X 
Benzo(b)fluoranthene X X X 
Benzo(g,h,i)perylene X X 
Benzo(k)fIuoranthene X X 
bis(2-Ethylhexyl)phthalate X X X X 
Butyl benzylphthalate X 
Qirysene X X 
Dibenz(a,h)anthracene X 
Di-n-butylphthalate X 
Fluoranthene X 
Fluorene X 
Indeno(l,2,3-cd) pyrene X X 
Methoxychlor X 
Naphthalene X 
Phenanthrene X 
Pyrene X X 
Total PAH ESB X X 
Total PAH ESB * 2.3 X X 
Acetone X 
Trichloroethene X 

alpha-ChlOrdane X X 
Dieldrin X X 
Endrin X X 
Endrin aldehyde X 
Endrin ketone X 
gamma-Chlordane X 
Antimony X 
Arsenic X 
Barium X X 
Dissolved barium X 

jjCadmium X 

Ichromium X 
icobalt X 

llcopper X 

CRA 038443 (11) 
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TABLE 4.6 

UST OF INTITAL COPECS 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

COPEC Groundwater * Surface soil Sediment Off-Site sediment 

Cyanide X X 
iron X 
Dissolved iron X 

1 

Lead X 
Manganese X 
Nickel X 
Selenium X X 
Dissolved selenium X 

pilver X 
[Thallium X 
Vanadium X 
Zinc X 
Aroclor-1242 (PCB-1242) X 

|Aroclor-1254 (PCB-1254) X 
Aroclorri260iPCB^i26^^^ X 
iTotal rciBs X 
^ulfide X 

Notes; 
(1) No groundwater COPECs retained after rescreening. 

CRA.038443.(11) 



TABLE 4.7 

PARAMETERS FOR FOOD CHAIN MODELS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Species Body Weight (kg) Ecological Guild Contaminated Prey 
Feeding Rate 
(kg WW/kg 

BW-davi 

Drinking Rate 
(kg water/kg 

BW-davI 

Soil Ingestion 
(kgDW/kg 

BW-dav^ 
Brown Bat 0.007 Insectivore Aquatic Insects 0.33 0.16 0.000 
Free Swallow 0.02 Insectivore Aquatic Insects 0.76 0.23 0.000 
3hort-tailed Shrew 0.015 Primary Predator Worms 0.53 0.223 0.014 
Woodcock 0.2 Primary Predator Worms 0.77 0.10 0,014 
Red Fox 4.035 Top predator Small mammals 0.1 0.085 0.001 
Red-tailed hawk 1.2 Top predator Small mammals 0.1 0.057 0.001 
Mink 0.97 Piscivore Fish 0.16 0.079 0.002 
Great Blue Heron 2.2 Piscivore Fish 0.18 0.045 0.002 

Notes: 
" WW", "DW", and "BW" refer to wet weight, dry weight, and body weight. Parameters from EPA (1993a) except for bat, which were 

obtained from Baron et al. 1999. 

CRA 038443 (11) 



TABLE M 

TOXICITY RE^RENCE VALUES (TRV) AND SOURCES FOR FOOD CHAIN MODELS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

TRY for Mammals TRVforBiids 
_ GbnsHtueht Test Species TRV Toxidty bmchmark MATC Threshold Souroe Test Species TRV LOAEti MATC Source 

(mg/kg/d) (LOAEt, mg/kg/d) (mg/kg/d) Threshold 

Antimony Mouse 1.25Ei01 1.25E+(I0 3.95E-01 a 
Arabic Mouse 1.26E-01 1.26E400 3.986-01 a Mallard 5.146+00 1:28E+01 ' 8.11E+00 a 
Bsriiim Riat '5.10E+00 1.98Ei41 lOOE+01 a Chick a-dayold) 2.086+01 4:17E401 , 2.95Et01 a 

Cadmium Rat lEOE+00 l.OOE+01 3:166+00 a Mallard 1.45E+00 2J)0E^1 5.39E-K)0 a 
Chromium Rat 2:74E403 2.74E+04 1 8i66E+03 a Several 2.666+00 SJOOE^dO 3.65E+00 

Cobalt Rat 5.aOE^ 2.006+01 l.OOE+01 
Copper Mink l.lTE^Bl T.54E+01 1.346+01. - » |--- Oiicka-daypld). 4.70E+01 6.17E-Kn 5.39E+01 a 
Cyanide Rat 6.87E+01 6E7E+02 2:17E+02 

. Fliioride Mink . 3.14E+01 5.28E+P1 4.076+01 a 1 Scrmh owl ' . 7.80E+00 3:20E^1 138E+01 a 
Lead Rat 8E0E+00 8.00E+01 2.53E+01 a II lapaiiese quail 1.136+00 1.13E-K)1 3.57E+00 a 

Manganese Rat 8.80E+01 2E4E+02 1.586+02. a Japanese quail 9.976+02 9,77E+03 312E403 a 
Nickel Rat 4.00E+01 8.00E+01 5.666+01 a Mallard duckling 7:746+01 . 1.07E+fl2 : 910E+01 a 

Seleiiiiim Rat 2.0(lE4n 3;30E4n 257641 a Mallaidduck . 550641 1;OOE+O0 7.07&01 
Silver Fik 6.D2E+00 6.026+01 1.906+01 c Tuili^ 2.026+00 2:o2E+<n 639E+00 

Thallium Rat 7.40E4H 7.40E4)2 2.34602 a 
Vanadium Rat 2.'10E-01 2:106+00 6.64641 a Mallardduck 1.-146+01 l:14E+02 3.60E+01 a 

Zinc ! Rat 1.60E+02 3.206+02 2:266+02 a White Leghorn chicken 1.456+01 131E+02 436E4<I1 a 
Benzo(a)pyrene* MOUM l.OOE+00 1006+01 3.166+00 a Chicken 4.006+01 4:00E^ ,1.26E+02 

Bis(2rethylhexyl) phthalate Mouse 1.83E+01 1.836+02 .. 5.796+01 a Ringed dove 1.106+00 l.lOE+01 3.48E-Hm a 
Butylbenzyl phthalate Rat 1.59E+02 4.706+02 2:736+02 d Based onDi-n^nitylphthalate 1:10641 l.lOE+00 3.48E^ a 
Di-n-butylphthalate Mouse 5.50E+02 1.836+03 1.006+03 a RingedDove 1.10E41 l.lOE+00 3.48E^ a 

Pyrene Mouse 7.50E+fn 7506+02 2376+02 Chicken 4.00E+01 ,4.00E+02 1.26E+02 
PCB Rat 3.20E-01 600E-01 4.66641 e Pheasant IJOE^ IJOE-KK) 5.69E^ a 

Chlordaiie Mouse 4.60E+00 920E+00 6516+00 a Red-winged iblackbird 2.14E+00 lII7E+(n 4.79E+00 a 
DIeldrin Rat 2.00E-02 2.00641 6.32642 a BarriOwl 7.70E^2 7.70E^1 2!43E-01 a 
Endfin Mouse 9.20E-02 9.20641 2.91641 a Screech Owl and Duck 5;4aE:02 5.48E41 1.73E-4)1 a 

H 2a3,7a8-TCDDTEQ Rat l.OOE-06 1.006-05 3.16646 a Pheasant 1.40E-4I5 1.40Er04 4.43E^ .. . a 

Notes: 
These TRVs aie NOAELS (no observed advert effects levels), Maiiimai and bird TRVs for benzo(a)pyrene also applied to other high molecular weight PAHs (benzo(a)atithracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 
dibenz(a,h)anthracene, indeno(l,2,^d)pyrene, and pyrene (birds only)). 

a. Sample, B.E., D M. Opresko, and G.W.Suter II, 1996. Toxicologkal Benchmarks for Wildlife; 1996 Revision. ES/ER/TM 86/R3. Oak Ridge NaHonal Laboratory, Oak Ridge, TN. 
b. Nation, J. R., A. E. Bourgeois, D. E. Clark, et al., 1963. The efferis of chroic cobalt exposure on behavior and metallothibnein levels in the adult rat. Neurobehav Toxicol Teratol 5:9-15. 

Van-yieet, J. p., 1976. InducUtm of lesions of seleiiiurti vitamin E deficiency in pigs fed silver. American Journal of Veterinary Research. 37(12): 1415^1420. iryl 
d. EPA, 1999. Integrated risk information system (IRIS). US EPA On-line Database of Toxicity Values, Office of Research amd Development, United States Environmental Protectiim Agency, Environmental Criteria and As 

OH: 
e. Under, R.E., T.B. Gaines and R.D. Kimbrough. 1974. The Effect of POIychlorinated Biphenyls on rat Reproduction. Food and Cosmetic Toxicology. 
f. USEPA,20a5. Ecological soil screening level for chromium, interim final. OSWER Directive 9285.7^ 66. 
g. Jensea L. S., R. P. Petersoa and L. Falen, 1974. Inducement of enlarged hearts and muscular dystrophy in turkey poults with dietary silver. Poultry Science. 53(1): 57-64. 
h. Rigdon, R.H. and J. Neal, 1963. Absorption arid excretion of benipyrene obwrvation in the duck, chicken, mouse and dog. Texas Rep. Biol: And Med. 21 (2): 247 261. 

It Office, Cincihnati, 



TABLE 4.9 

ESTIMATION OF COPEC CONCENTRATIONS IN TERRESTRIAL FOOD CHAIN 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Constituent 
Soil 

95% UCL 
Soil 

Mean 
Worm 

95% UCL 
Worm 
Mean 

Small 
Mammal 
95% UCL 

Small 
Mammal 

Mean 

Antimony — 3.8 0.06 —B!B2= 

Arsenic 51.3 25.7 0.6 0.4 0.05 0.03 

Barium 6604.5 803.3 52.8 6.4 28.75 6.58 
Cadmium 7.7 3.3 6.7 3.4 0.44 0.29 
Chromium 34.3 26.1 1.5 1.5 0.78 0.64 

Cobalt 10.7 8.4 0.2 0.2 0.06 0;05 

Copper 95324.3 9146.8 17.6 9.5 10.09 7,19 

Uad 3514.3 990.9 93.5 33.7 9.98 5.70 

Manganese 383.9 303.8 4.1 3.5 1.97 1.56 

Nickel 267.5 65.6 45.4 11.1 2.64 1.37 
Silver 1.4 0.7 0.6 0.3 0.00 0.00 

Selenium 4.0 2.9 0.4 0.3 0.28 0.25 
Thallium 2.0 1.4 0.0 0.0 0.03 0.02 
Vanadium 39.7 29.4 1 0.3 0.2 0.27 0.20 

Zinc 2081.7 919.7 • 167.8 128.3 38.43 36.18 
PCB 1.2 0.6 0.8 0.3 0.12 0.06 

TCDDTEQ 1.20E-05 6.0E-06 8.3E-06 3.7E-06 2.4E-06 1.2E-06 
Benzo(a)anthracene 3.1 1.1 0.3 0.1 0.03 0.011 

Benzo(a)pyrene 1.6 0.8 0.2 0.1 0.02 0.008 
Benzo(b)fluoranthene 3.7 1.3 0.4 0.1 0.04 0.013 
Benzo(g,h,i)perylene 1.3 0.6 0.1 0.1 0.01 0.006 
Benzo(k)fluoranthene 1.4 0.8 0.1 0.1 0.01 0.008 

Chrysene 2.5 0.9 0.2 0.1 0.02 0.009 
Indeno(l,2,3<d) pyrene 1.3 0.7 0.1 0.1 0.01 0.007 

Pyrene 4.5 1.6 0.4 0.2 0.04 0.016 
Bis(2-Ethylhexyl)phthalate 0.4 0.2 0.0 0.0 0.00 0.002 

Butyl benzylphthalate 6.3 0.9 0.6 0.1 0.06 0.009 
Di-n-butylpVithalate u.;j U.l 0.0 0.0 0.00 0.001 

Notes: 
See text for methods used to estimate prey concentrations. 
Concentrations in mg/kg, dry weight for soil and wet weight for biota.. 

CRA 038443 (11) 



TABLE 4.10 

ESTIMATION OF COPEC CONCENTRATIONS IN AQUATIC BENTHOS AND FISH 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAlN®,OHlO 

Constituent Units 

95%UCL 
Value in 

Sediments 
; Mean Value in 

Sediments 

Predicted 
95%UCL 
in Benthos 

Predicted 
Mean in 
Benthos 

Total Chlordane mg/kg 0.02 0.01 0:03 0.02 
Dieldrin mg/kg 0.01 0.01 0.02 0.01 

Total Endrin mg/kg 0.05 0.03 0:08 0:05 
1 PCB mg/kg 0.66 0.35 0.73 0:39 

Benzo(a)anthracene mg/kg 1.5 0:995 0:44 0.29 
Benzo(a)pyrene mg/kg 1;8 1.13 0i52 0.33 

Benzo(b)fluOranthei1e mg/kg 2:5 1.65 0.73 0.48 
Benzo(g,h,i)perylene mg/kg 2 1.245 0:58 0.36 
Benzo(k)flUoranthene mg/kg 0.95 0:625 0;28 0.18 

Chrysene mg/kg 1.5 1.025 0:44 0.30 
. Dibenz(a,h)anthracene mg/kg 0.48 0:3 0.14 0.09 

Fluoranthene mg/kg 2.6 1.85 0.75 0:54 
Indenb(l,2,3-cd) pyrene mg/kg 1.9 1.18 0.55 0.34 

Pyrene mg/kg 3 2.15 0.87 0.62 
Bis(2-Ethylhexyl)phthalate mg/kg 0.47 0:45 0.14 0.13 

Notes: 
See text for methods used to estimate concentrations in benthos. 
Concentrations in mg/kg, dry weight for soil and wet weight for biota. 

CRA 



TABLE 4.11 
€ lofi 

ASSESSMENT OF RISK TO CONSUMERS OF SOIL INVETEBRATES: SHREW AND WOODCOCK 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Constitttent 

Toxicity 
Reference 

Value 
(mgfk^day) 

Feeding 
Rate 

(tng^g^day) 

95% UCL 
Predicted 
Cone. In 

Biota 

Mean 
Predicted 
Cone. In 

Biota 

95% UCL 
Dose, 

(mgfkgfday) 

Mean 
Dose 

(mgfkgfday) 

95% 
UCL 
SQ 

Mean 
SQ 

Shrew 
Antimony 0.13 0.53 3.75 1.62 2.5 1.09 20.3 8.7 

Arsenic 0.13 0.53 0.62 0.38 1.0 0.56 8.3 4.5 
Barium 5.10 0.53 52.84 6.43 120.5 14.65 23.6 2.9 

Cadmium 1.00 0.53 673 3.42 3.7 1.86 3.7 1.9 
Chromium 2740;0 033 1.51 1.54 1.3 I.IS 0.0 0,0 

Cobalt 2.0 0.53 0.21 0.16 0.3 0.21 0.1 0.1 
Copper 11.7 0.53 17.62 9.49 1343.9 133.09 114,8 11.4 

Lead 8.0 0.53 93.53 33.67 98.8 31.72 12.3 4.0 
Manganese 88.0 0.53 4.12 3,51 7.6 6.12 0.1 0.1 

Nickel 40.0 0.53 45.36 11.12 27.8 681 0.7 0,2 
Silver 6.40 0.53 0.55 0.30 0.3 0.17 0.0 0.0 

Selenium 0.2 0.53 0.41 0.32 0.3 0.21 1.4 1.1 
Thallium 0.01 0.53 0.03 0.02 0.0 0.03 5.8 4.2 
Vanadium 0.2 0,53 0.27 0.20 0.7 0.52 3J 2.5 

Zinc 160.0 0.53 167.78 128.34 118.1 80.90 0.7 0.5 
PCB 0.3 0.53 0.80 0.35 0.4 0.19 1.4 0.6 

TCDDTEQ l.OE-06 0.53 0.00 0.00 0.0 0.00 4.6 2.0 
Benzo(a)anthracene 1.0 0.53 0.31 0.11 0.2 0;07 0.2 0.1 

Benzo(a)pyrene 1.0 0.53 0.16 0.08 0.1 0.05 0.1 0.1 
Benzo(b)fluoranthene 1.0 0.53 0.37 0.13 0.2 0.09 0.2 0.1 
Benzo(g,h,i)perylene 1.0 0.53 0.13 0.06 0.1 0.04 0.1 0.0 
Benzo(k)fIuoranthene 1.0 0.53 0.14 0.08 0.1 0.05 0.1 0.1 

Chrysene 1.0 0.53 0.25 .0.09 0.2 0:06 0:2 0.1 
Pyrene 75.0 0.53 0.45 0.16 0.3 0.11 0.0 0.0 

Bis(2-Ethylhexyl)phthalate 18.3 0.53 0.04 0.02 0.0 0.01 0.0 0.0 
Butyl benzylphthalate 159.0 0.53 0.63 0.09 0.4 0.06 0.0 0.0 
Di-mbutylphthalate 550.0 033 0.03 0.01 0.0 0.01 0.0 0.0 

CRA 038443(11) 



TABLE 4.11 
Page2of2 

ASSESSMENT OF RISK TO GONSUMERS OF SOIL INVETEBRATES: SHREW AND WOODCOCK 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Toxicity 95% UCL Miean 
' Re/ereifce Feeding Predicted Predicted !, 95% UCL Mean 95% 

Value Rate Cone, in Cone, in Dose, Dose UCL Mean 
Constituent (mg^g^day) (m^^day) Biota Biota (mgik^day) : (nigikg^day) SQ i SQ 

Wopdcoc i 
Antimony 0.13 0.77 3.8 1.6 3.4 1.48 273 1 11.9 

Arsenic 5.1 0.77 0.6 OA 1.2 0:65 0.2 0.1 
Barium 20.8 0.77 52.8 6.4 133.1 16.20 6.4 ' 0:8 

Cadmium 1.5 0.77 6.7 3.4 5.3 2:68 3:6 1.8 
Chromium 2.7 0.77 1.5 1.5 1,6 1.55 0:6 0:6 

Cobalt NVA 
Copper 47.0 0.77 17.6 9.5 1348,1 135.36 28.7 2:9 

Lead 1.1 0.77 93.5 33.7 121.2 39:80 107.3 353 
Mangwese 997.0 0.77 4.1 3.5 8:5 6.96 0:0 0.0 

Nickel 77.4 0.77 45.4 ll.l 38.7 9.48 0.5 0.1 
Silver 2.2 0.77 0.6 0.3 0:4 0.24 0.2 0.1 

Selenium 0.5 0.77 0.4 0.3 0.4 0.29 0.7 0:6 
Thallium NVA 

Vanadium ^ 11'.4 0.77 0.3 0.2 0,8 0.56 0.1 0.0 
Zinc 14.5 0.77 167.8 128.3 158.3 111.70 10.9 7.7 
PCB 0.2 0.77 0.8 03 0.6 0.28 3.5 13 

TCDD TEQ 1.4E-05 0.77 0.0 0.0 0.0 0.00 0.5 0:2 
Ben2:o(a)anthracene 40.0 0.77 0.3 0.1 0.3 0.10 0.O 0.0 

Benzo(a)pyrene 40.0 0.77 0.2 0.1 0.1 0:07 0.0 0:0 
Benzo(b)fluoranthene 40.0 0.77 0.4 0.1 0.3 0.12 0.0 0.0 
Benzo(g,h,i)perylene 40.0 0.77 OT 0,1 0.1 0:06 0:0 0.0 
Benzo(k)fluoranthene 40;0 0.77 0.1 0;1 0.1 0.07 0.0 0.0 

Chrysene 40.0 0.77 0.2 0,1 0.2 0:08 0.0 0.0 
Indeno(l,2,3rcd) pyrene 40.0 0.77 0.1 0,1 0.1 0:06 0:0 0.0 

Pyrene 40.0 0.77 0.4 0:2 0.4 0:14 0.0 0:0 
Bis(2-Ethylhexyl)phthalate 1.1 0.77 0.0 0.0 0.0 0.02 0.0 0:0 

Butyl ben^lphthalate 0.1 0.77 0.6 0.1 0.6 0.08 53 0.7 
Di-n-butylphthalate 0.1 0.77 0.0 0:0 0:0 0:01 0.3 0.1 
Di^n-octyrphthalate 0.1 0.77 0.1 0:0 0.1 0.02 0.7 0.2 

CRA 

Note: 
SQ > 1.5 are bolded 
NVA = No Value Available 
mg/kg = miligram per kilogram 
UCL = Upper Confidence Limit 



TABLE 4.12 

ASSESSMENT OF RISK TO CONSUMERS OF ADULT AQUATIC INSECTS: BORWN BAT Afrt> TREE SWALLOW 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Constituent 

Toxicity 
Reference 

Value 
(mg/kg/day) 

Feeding 
Rate 

(mg/kg/day) 

95% UCL 
Predicted 
Cone, in 

Biota 

Mean 
Predicted 
Cone, in 

Biota 

95% UCL 
Dose, 

(mg/kg/day) 
Mean Dose 

(mg/kg/day) 

95% 
UCL 
SQ 

Mean 
SQ 

Brown Bat 
Total Chlordane 4.60 0.33 0.01 0.01 0.0 0.0 

Dieldrin 0.02 0.33 1.7E-02 l.lE-02 0.01 0.00 0.3 0.2 
Total Endrin 0.09 0.33 83E-02 5.5E-02 0.03 0.02 0.3 0.2 

PCB 0.32 0.33 0.73 0.39 0.24 0.13 0.7 0.4 
Benzo(a)anthracene 1;00 0.33 0.44 0.29 0.14 0.10 0.1 0.1 

Benzo(a)pyTene 1.00 0.33 0.52 0.33 0.17 0.11 0.2 0.1 
Benzo(b)fluoranthene 1.00 0.33 0.73 0.48 0.24 0.16 0.2 , 0.2 
Benzo(g,h,i)perylene 1.00 0.33 0.58 0.36 0.19 0.12 0.2 0.1 

Benzo(k)fluoranthene 1.00 0.33 0.28 0.18 0.09 0.06 0.1 0.1 
Chrysene 1.00 0.33 0.44 0.30 0.14 0.10 0.1 0.1 

Dibenz(a,h)anthTacene 1.00 0.33 0.14 0.09 0.05 0.03 0.0 0.0 
Fluoranthene 13.20 0.33 0.75 0.54 0.25 0.18 0.0 0.0 

Indeno(l,2,3-cd) pyiene 1.00 0.33 0.55 0.34 0.18 0;11 0.2 0.1 
Pyrene 75.00 0.33 0.87 0.62 0.29 0.21 0.0 0:0 

Bis(2-£thylhexyl)phthalate 18.30 o;33 0.14 0.13 0.04 0.04 0.0 0.0 
Tree Swe low 

Total Chlordane 2.14 0.76 0.03 0.02 0.02 0.01 0.0 0.0 
Dieldrin 0.08 0.76 0.02 0.01 0.01 0.01 0.2 0.1 . 

Total Endrin 0.05 0.76 0.08 0.05 0.06 0.04 1.2 0:8 
PCB 0.18 0.76 0.73 0.39 0.55 0.29 3.0 1.6 

Benzo(a)anthracene 40.0 0.76 0.44 0.29 0.33 0,22 0.0 0:0 
Benzo(a)pyrene 40.0 0.76 0.52 0.33 0.39 0.25 0.0 0.0 

Benzo(b)fluoranthene 40.0 076 0.73 0.48 0.55 0.36 0.0 0.0 > 
Benzo(K,h,i)perylene 40.0 0.76 0.58 0.36 0.44 0.27 0.0 0.0 
Benzo(k)fluoranthene 40.0 0.76 0.28 0.18 0.21 0.14 0.0 0.0 

Chrysene 40.0 0.76 0.44 0.30 0.33 0.22 0.0 0.0 
Dibenz(a,h)anthracene 40.0 076 0.14 0.09 0:11 0.07 0.0 0.0 

Fluoranthene 40.0 076 0.75 0.54 0.57 0.41 0.0 0.0 
lndeno(l,2,3-cd) pyrene 40.0 0.76 0.55 0.34 0.42 0.26 0.0 0.0 

Pyrene 40.0 0.76 0.87 0.62 0.66 0.47 0.0 0.0 
Bis(2-£thylhexyl)phthalate 1.10 0.76 0.14 0.13 0.10 0.10 0.1 0.1 

Note: 
SQ > 1.5 are bolded 

CRA(>W443(11) 



TABLE 4.13 

ASSESSMENT OF RISK TO CONSUMERS TOP PREDATORS: FOX AND RED-TAILED HAWK 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

riof2 

Constituent 

Toxicity 
Ref. Value 

(mg/kg/day) 

Feeding 
Rate 

,(mg/kg/day) 

95% UCL 
Predicted Cone, 

in Biota 

Mean Cone. 
Predicted 

In Biota 

95% UCL 
Dose, 

(mg/kg/day) 

Mean 
Dose 

(mg/kg/day) 

95% 
UCL 
SQ 

Mean 
SQ 

Fox 

Antimony 0.13 0.10 0.06 0.02 0.04 0.02 0.3 0.1 
Arsenic 0.1 0.10 0;05 0.03 0.06 0.03 0.4 0.2 
Barium 5.1 0.10 28;75 6.58 9.48 1.46 1.9 0.3 

Cadmium 1.0 0.10 0.44 0.29 0.05 0.03 0.1 0.0 
Chromium 2740.0 0.10 0.78 0.64 0.11 0.09 0.0 0.0 

Cobalt 2.0 0.10 0.06 0.05 0.02 0.01 0.0 0.0 
Copper 11.7 0.10 10.09 7.19 96.33 9.87 8;2 0.8 

Lead 8.0 0.10 9;98 5.70 4.51 1.56 0.6 0.2 
Manganese 88.0 0.10 1.97 1.56 0.58 0.46 0.0 0.0 

Nickel 40.0 0.10 2.64 1.37 0.53 0.20 0.0 0.0 
Silver 6.4 0.10 0.00 0.00 0.00 0.00 0.0 0.0 

Selenium 0.2 0.10 0.28 0.25 0.03 0.03 0.2 0.1 
Thallium 0.0 0.10 v0.03 0.02 0.00 0.00 0.7 0.5 

Vanadium 0.2 0.10 o.2y 0.20 0.07 0.05 0.3 0.2 
Zinc 160.0 0.10 38.43 36.18 5.02 4.54 0.0 0.0 
PCB 0.3 0.10 0.12 0.06 0.01 0.01 0.0 0:0 

TCDD TEQ 0.0 0.10 0.00 0.00 0.00 0.00 0.3 0.1 
Benzo(a)anthracene 1.0 0.10 0.03 0.01 0.01 0.00 0.0 ; 0:0 

Benzo(a)pyrene 1.0 0.10 0.02 0.01 0.00 0.00 0.0 0.0 

Benzo(b)fluoranthene 1.0 0.10 0.04 0.01 0.01 0.00 0.0 0.0 

Benzo(k)fluoranthene 1.0 0.10 0.01 0.01 0.00 0.00 0.0 0.0 
Chrysene 1.0 0.10 0.02 0.01 0.00 0.00 0:0 0:0 

Indeno(l,2,3-cd) pyrene 1.0 0.10 0.01 0.01 0.00 0.00 0.0 0.0 
Pyrene 75.0 0.10 0.04 0.02 0.01 0.00 0.0 0.0 

Bis(2-Ethylhexyl)phthalate 18.3 0.10 0.00 0.00 0.00 0.00 0.0 0.0 
Butyl benzylphthalate 159.0 0.10 0.06 0.01 0.01 0.00 0.0 0.0 
Di-n-butylphthalate 550.0 0.10 0.00 0.00 0.00 0.00 0.0 0.0 

CRA 038443 (11) 



TABLE 4.13 

ASSESSMENT OF RISK TO CONSUMERS TOP PREDATORS: FOX AND RED-TAILED HAWK 
SOUTH DAYTON DUMP AND lANDnLL SITE 

MORAINE, OHIO 

Page 2 of 2 

Constituent 

Toxicity 
Ref. Value 

(mg/kg/day) 

Feeding 
Rate 

(mg/kg/day) 

95%UCL 
Predicted Cone, 

in Biota 

Mean Cone.' 
Predicted 
In Biota 

! 95% UCL 
Dose, 

(mg/kg/day) 

Mean 
Dose 

(mg/kg/day) 

,95% 
i'UCL 
: SQ 

Mean 
SQ 

Red-tailed Hawk 
Antimony 0.13 0:1 0.1 0:0 0:04 0:02 0.4 0.2 
Arsenib 5.1 0;l 00 0.0 o;o6 OiOD : 0.0 0;0 
Bariiim 20:8 0;i 28:7 6.6 9:48 0:66 : 0.5 0.0 

GadmiUin 1.5 0:1 0.4 0.3 0:05 . 0:03 0.0 . 0:0 
Chrpmium ! 2.7 o;i 0:8 0.6 0.11 0:06 0.0 • 0!0 : 

Cobalt ' NVA 
Copper 47.0 0.1 IQ;I 7.2 %.33 0;72 2.1 OiO 1 

Lead 1,1 0.1 1Q;0 5.7 4.51 057 4.0 05 
Manganese 997.0 0.1 2.0 1.6 0i58 0:16 0:0 i 0:0 

Nickel 77.4 0.1 2.6 1.4 0:53 0:14 0:0 0:0 ' 
Silver 2.2 0.1 0.0 0.0 OiOO 0:00 0.0 ' ; 0.0 

Selenium 0.5 0.1 0.3 0.2 0:03 0.02 0,1 : ; 0:0 
Thallium NVA 
Vanadium 11.4 0.1 0.3 0.2 0:07 0:02 0.0 0.0 

Zinc 14.5 0.1 38.4 36.2 5.92 3:62 0.4 • 0.2 
PCB 0.2 0.1 0.1 0.1 0:01 0.01 0.1 0.0 

TCDD TEQ l:4E-05 0.1 0.0 0.0 0.00 0.00 0.0 0:0 
Benzo(a)anthracene 40.0 0,1 q.o 0.0 O.OI 0.00 0.0 0.0 

Benzo(a)pyrerie 40:0 0.1 0.0 0.0 0.00 0.00 0.0 0.0 
Benzo(b)fluoranthene 40.0 0.1 0.0 0.0 0:01 0.00 0.0 0.0 
Benzo(g,h,i)perylene 40.0 0.1 0.0 0.0 0:00 0.00 0.0 0.0 
Benzo(k)fluoranthene 40.0 0.1 G.O 0:0 0;00 0.00 0.0 0.0 

Chrysene 40.0 0.1 0,0 0:0 0.00 0.00 0.0 0.0 
Indeno(l,2,3-cd) pyrene 40.0 0.1 0.0 0.0 0.00 0.00 0.0 0.0 

Pytene 40.0 0.1 0:0 - 0.0 0.01 0.00 0.0 0.0 
Bis(2-Ethylhexyl)phthalate 1.1 0:1 0:0 0.0 0.00 0.00 0.0 0.0 

Butyl benzylphthalate 0.1 0.1 0.1 0.0 0.01 0.00 0.1 
Di-n-butylpPthalate 0:1 0.1 0:0 0.0 u.uo o.uu 0.0 U:U II 

Note: 
SQ > 1.5 are holded 
NVA = No Value Available 



TABLE 4.14 

ASSESSMENT OF RISK TO PISCIVOROUS WILDLIFE: MINK AND GREAT BLUE HERON 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

1 95% UCL 
Toxicity Predicted Mean Cone. 95% UCL 

Reference Value, Feeding Rate, Cone, in Pedicted in Dose, Mean. Dose, 95% UCL Mean 
Constituent (mg/kg/day) (mg/kg/day) Biota Fish (mg/kg/day) (mg/kg/day) SQ SQ 

Mink 
Total Chlordane 4.60 0.16 0.09 0.06 0.014 OiD 0.0 

Dieldrin 0.02 016 0.05 0.03 0.008 0.005 0.4 0.3 
Total Endrin 0.09 0.16 0.25 0.16 0.039 0.026 0.4 0.3 

PCBs 0.32 0.16 2.18 1.17 0.341 0.183 1.1 0.6 
Great Blue Heron 

Total Chlordane 2.14 0.18 0.09 0.06 0.016 0.010 0.0 0.0 
Dieldrin 0.08 0.18 0.05 0.03 0.009 0.006 0.1 0.1 

Total Endrin 0.05 0.18 0.25 0.16 0.044 0.029 0.8 0.5 
PCBs 0.18 0.18 2.18 1.17 0.39 0.21 2.2 1.2 

Note: 
SQ > 1.5 are bolded 

CRA 038443 (11) 



TABLE 4.15 

SEDIMENT CONCENTRATIONS VERSES PEC SCREENING VALUE 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

PEC 

Location/depth (Bolded | 
conc. are > PEQ | 

PEC 
S15(OhioEPA) S16(OhioEPA) 

PEC 15-18 ft Deep 15-18 ft Deep 
SemuVolatiles 
2-Methylnaphthalene 120 J 75J 
Acenaphthehe up/kg 59 J 92J 
Acenaphthylene ug/kg . 850'U 61J 
Anthracene ug/kg . 845 110 J 230 J 
Benzo(a)arithraeene ug/kg 1050 490J 1500 
Benzo(a)pyrene bg/kg 1450 460 J 1800 
Benzo(b)fluoranthene yg/kg 800 J 2500 
BOTzo(g,h7i)peryrene yg/kg 490 J 2000 
Benzo(k)fluoranthene ug/kg 300J 950 
Chrysene ug/kg 1290 550 J 1500 
Dibenz(a,h)anthracene ug/kg 120 J 480 J 
Fluoranthme ug/kg 2230 1100 2600 
Fluorene ug/kg " 536 76 J 160 J 
Indeno(l,2,3-cd)pyrene ug/kg 460 J 1900 
Naphthalene ug/kg 561 70J 77] 
Phenanthrene ug/kg 1170 890 1500 

||]^ene ug/kg 1520 1300 3000 
Total PAH 22800 #NAME? #NAME? 

Aroclor-1254 (PCB-1254) ' " ' ug/kg 676 660 94 U 

Pesticides 
dpha'^lordane Ug/kg; 18 12 1:8 JP 
Dieldrin ug/kg _62 . 9.6 P 2.6 JP 
Endrin ug/kg 207 34 9.4 U 
Endrin aldehyde ug/kg 207 7.9 JP 9.4 U 
Endrin ketone ug/kg 207 8.7 U 4.9J 
gamma^Chlprdane ug/kg 18 4.9 P 3.2 J 
Total Chlordane ug/kg 18 16.90 5.00 
Total Endrin 207 #NAME? #NAME? 

Notes; 
PEC: MacDonald, D.D,, C.G. Ihgersbll, and T,A. Berger, 2000. Development and Evaluation of 

Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystems, Arch. Environ. 
Contam. Toxicol. 39,20-31. 

PEC ^ Probable Effects Concentrations 

CRA 038443(11) 



TABLE 4.16 

REASSESSMENT OF RISK TO CONSUMERS OF SOIL INVERTEBRATES USING MATC: SHREW AND WOODCOCK 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Toxicity 95% UCL Mean 
Reference Feeding Predicted Predicted 95% UCL Mean 95% 
Value' Rate Cone, in Cone. In Dose, Dose UCL Mean 

Constituent (mg/kg/day) (mg/kg/day) Biota Biota (mg/kg/day) (mg/kg/day) SQ SQ 
Shrew 

Antimony 0.40 0.53 3.75 1.62 2.5 1.09 6.4 2;8 
Arsenic 0.40 0.53 0.62 0.38 1.0 0.56 2.6 1.4 
Barium 10.05 0.53 52.84 6.43 120.5 14.65 12.0 1.5 

Cadmium 3.16 0.53 6.73 3.42 3.7 1.86 1.2 0.6 
Copper 13.42 0.53 17.62 9.49 1343.9 133.09 100.1 9;9 

Lead 25.30 0;53 93.53 33.67 98.8 31.72 3.9 1.3 
Thallium 0.02 0.53 0.03 0.02 0.0 0.03 1.8 1.3 

Vanadium 0.66 0:53 0.27 0,20 0.7 0.52 1.0 0:8 
2,3,7,8-TCDDTEQ 3.16E-06 0:53 0.00 0.00 0.0 0:00 1.4 0.6 

Woodcock 
Antimony NVA 

Barium 29.45 0.77 52.8 6.4 133.1 16.20 4.5 0.5 
Cadmium 5.39 0.77 6.7 3.4 5.3 2.68 1.0 0.5 
Copper 53.85 0.77 17.6 93 1348.1 135.36 25.0 2.5 

Lead 3.57 0.77 93.5 33.7 121.2 39.80 33.9 11.1 
Zinc 43.58 0.77 167.8 128.3 158.3 111.70 3.6 2.6 
PCB 0.57 0.77 0.8 0.3 0.6 0.28 1.1 0.5 

Butyl benzylphthalate 0.35 0.77 0.6 0.1 0.6 0.08 1.6 0:2 

Notes: 
(1) MATC is the geometric mean of the NOAEL and LOAEL. 

SQ > 1.5 are bolded 
UCL = Upper Confidence Limit 

CRA 038443 (11) 



TABLE 4.17 

REASSESSMENT OF RISK TO CONSUMERS OF SOIL INVERTEBRATES USING LOAEL: SHREW AND WOODCOCK 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Constituent 

Antimony 

Toxicity 
Reference 

Value 
(mg/kg/day) 

Feeding 
Rate 

(mg/kg/day) 

95%UGL 
Pfedicted 
Cone, in 

Biota 

Mean 
Predicted 
Conc. in 

Biota 

Shrew 

95 % UCL 
Dose, 

(mg/kg/day) 

Mean 
Dose 

(mg/kg/day) 

1.25 0.53 3.75 1.62 2.5 1.09 

95% 
UCL 
SQ 

2.0 

Mean 
SQ 

0.9 
Arsenic 1.26 0.53 0.62 0.38 1.0 0.56 0.8 0.4 
Barium 19.80 0.53 52.84 6.43 120.5 14.65 6.1 0.7 

Cadmium 10100 
15.40 

0.53 6.73 3.42 3.7 1.86 0.4 0.2 
Copper 0.53 17.62 9.49 1343,9 133.09 87.3 8.6 

Lead 80.00 0^53 93.53 33.67 98;8 31.72 1.2 0.4 
Thallium 0.07 0.53 0.03 0,02 0.0 0.03 0.6 0.4 

Vanadium 2.10 0.53 0.27 0.20 0.7 0.52 0.3 0.2 
2,3,7,8-TCDDTEQ 

Antimony 

1.00E-05 

NVA 

0.53 0.00 0.00 0.0 0.00 

Woodcock 

0.5 0.2 

Barium 41.70 0.77 52.8 6.4 133.1 16.20 3;2 0.4 
Cadmium 20:00 0.77 6,7 3,4 5.3 2.68 0.3 0.1 
Copper 61.70 0.77 17:6 9.5 1348.1 135.36 21.8 2.2 

Lead 11,30 0.77 93.5 33.7 121.2 39.80 10.7 3.5 
Zinc 131.00 0.77 167.8 128.3 158.3 111,70 1.2 0.9 
PCB 1.80 0.77 0.8 0.3 0.6 0.28 0.4 0.2 

Butyl benzylphthalate 1.1 0.77 0.6 0.1 0,6 0:08 0.5 0.1 

Note: 
SQ > 1.5 are bolded 
mg/kg= miligram per kilogram 

CRAOB^m^ 
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TABLE 4.18 

OCCURRENCE, DISTRIBimON, AND SELECTION OF CONTAMINANTS OF POTENTIAL ECOLOGICAL CONCERN (COPEQ IN OFI^SITE SEDIMENT 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Scenario Timeframe: Current/Future 

Medium: OH^-Site Sediment 

Torialy 

CAS CfiemicAl Minimum Manmum Maximum UMIYS Locafioii DitKtion Range o/ Conceafrafipn Tiufn'fy Scrveniitg SQ COPEC RnfTonale/br W) 

Number Comcentnitioit Qualifier ConceHtration Qualifier o/MaxifHiffu Fnqnmicy Defeefjim Userf/ar Screening Leeef Flag Coutammaat 

(2) Lfmifs Saeetiing Lrref Sovm Deletion 
(2> (3) (4) (S) or Selection 

VOCs 

?8-93-3 2-Butanone (MEK) 5 J 5 J Mg/kg S18;04).5 ft bgs (07/09/96) 1/3 14-18 5 42 Region V 0.1 SQ<1.5 

!>7-64-1 Acetone 19 33 Mg/kg SIB; 00.5 ft bgs (07/09/96) 2/3 14-15 33 10 Region V 33 X SQ>13 

10R^3 Toluene 1 I 1 J Pg/kg S19; 00.5 ft bgs (07/09/96) 1/3 14-18 1 1,220 Region V 0.0 SQ<1.5 

79-01-6 Trichloroethene 0.7 I 0.7 J Pg/kg S17;O0.5 ft bgs (07/09/96) 1/3 14-18 0.7 112 Region V 0.0 SQ<15 

SV(?Cf 
Jl-57-6 2-Methyinaphthalene 16 J 31 J Pg/kg S19; 00.5 ft bgs (07/09/96) 3/3 - 31 4,460 EPA 2003 0.0 SQ<15 

13-32-9 Acenaphthene 15 J 89 ) Pg/kg 519:00.5 ft bgs (07/09/96) 3/3 - 89 4,910 EPA 2003 0.0 SQ«13 

MB-96-8 Aanaphthylene 14 J 160 J Pg/kg S17; 00.5 ft bgs (07/09/96) 3/3 - 160 4520 EPA 2003 0.0 SQ<13 

120-12-7 Anthracene 75 J 400 J Pg/kg S17; 0-0.5 ft bgs (07/09/96) 3/3 - 400 5,940 EPA 2003 0.1 SQ<13 

>6-55-3 Ben2o(a)anthracene 600 2200 Pg/kg S17; 00.5 ft bgs (07/09/96) 3/3 -- yann 8,410 EPA 2003 0.3 SQ<13 

>0Y32-8 580 2100 Pg/kg S17; 0-0.5 ft bgs (07/09/96) 3/3 - 21W 8,410 EPA20Q3 0.2 SQ<13 

E06-99-2 Benzo(b)fluoranthene 1000 2700 Pg/kg S17;04).5 ft bgs (07/09/96) 3/3 - 2700 9,790 EPA 2003 0,3 SQ<13 

191-24-2 Benzo(g,h,i)peryiene 660 2200 Pg/kg S17;O0.5 ft bgs (07/09/96) 3/3 - 2200 10,950 EPA 2003 0.2 SQ<13 

2074)6-9 BenzD(k)fluoranthene 410 J 930 pg/kg S17;O0.5 ft bgs (07/09/96) 3/3 - 930 9510 EPA 2003 0.1 SQ<1.5 

117-81-7 bia(2-Ethylhexy1)phtha1ate 84 J 360 J Pg/kg S19;04).5 ft bgs (07/09/96) 3/3 14-May 360 162 Region V 25 X SQ>13 

S5-68-7 Butyl benzylphthalate *84 J 84 1 Pg/kg 519; 005 ft bgs (07/09/96) 1/3 460-580 84 1,970 Region V 0.0 SQ<1.5 

16-74-8 Carbazole 15 } 190 J Pg/kg 519; 00.5 ft bgs (07/09/96) 3/3 - 190 NVA Region V N5V 

2184)1-9 Chiysene 710 2500 Pg/kg 517; 00.5 ft bgs (07/09/96) 3/3 - 2500 8,440 EPA 2003 0.3 SQ<13 

i3-7(W Dibenz(a,h)anthracene 150 J 430 J Pg/kg 517; 04).5 ft bgs (07/09/96) 3/3 - 430 12510 EPA 2003 0.0 SQ<13 

132-64-9 Dibenzofuran 7 J 100 J pg/kg 519; 0O.5 ft bgs (07/09/96) 3/3 - 100 449 Region V 0.2 9Q<13 

14^2 Dielhylphthalate 24 J 51 J Pg/kg 518; 00.5 ftbgs (07/09/96) 3/3 - 51 295 Region V 0.2 SQ<13 

206-444) Fluoranthene 1400 22tiO Pg/kg 519; O0.5 ft bgs (07/09/%) 3/3 - 2200 7570 EPA 2003 OJ SQ<13 

S6-73-7 Fluorene 43 J 130 J Pg/kg 519; 00.5 ft bgs (07/09/96) 3/3 - 130 5580 EPA 2003 0.0 SQ<13 

193-39-5 lndeno(i;23-cd) pyrene 650 1900 Pg/kg 517; 00.5 ft bgs (07/09/96) 3/3 - 1900 11,150 EPA 2003 0.2 SQ<1.5 

»-20-3 Naphthalene IB j 63 J Pg/kg 519; 00.5 ft bgs (07/09/96) 3/3 - 63 3550 EPA 2003 ao 5Q<13 

ILeft| o fin lonn uo/Va <t19- 0418 ft bes i07/09/961 3/3 1900 5,960 EPA 2003 0.3 SQ<1.5 

1294)0-0 Pyrene 

Dlu 

1400 

ITIAI 

4700 E 

Mg/ Kg 

Mg/kg 

917/ IMI.7 It DgS \W/V7/ 7%r) 

S17; 041.5 ft bgs (07/09/96) 3/3 - 4700 6,970 EPA 2003 0.7 SQ<1.5 

Total PAH ESS 3.1 X SQ>13 

Total PAH ESB-2.3 75 X SQ>1.5 



TABIEM8 

OCCURRENCE, DISinlBirnON, AND SELECnON OF CONTAMINANTS OF POTENTIAL ECOLOGICAL CONCERN (COPEQ IN OFF^STfE SEDIMENf 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

P«8eJof3 

xxnario Timeframe: Cunent/Futuie 
iledium: Ofl-Site Sediment 

Mediufh: Sediment 

MaHnum 
Toxicity 

CAS Chemiail MaHnum Afaxfrnum Maximum Uiritx Location DttacHon ftmigei!/ Cpncenfraflon Toridfy Scnming SQ COPEC Rnflonaie/br (^y. 
Nuuibtf : CoHceiifreffon QumUfier Conceiffraffim Qaallfiet o/Mtiximum Ttmptaac^ Oelectloii Uttdfor Sawtit^ UvU Fidg 

Concentration (2) Limils SmtHlng Lnwf Source DeUtiom 
(2) (3> (4) (5) orSeiccfim 

Mrtab 
7429-90-5 8450000 9750000 Mg/kg S17; 08.5 ft bgs (07/09/96) : 3/3 - 9,750800 - . NSV 
7440-38^2 Anenic 6000 9200 Mg/kg 517; 08.5 ft 1^(07/09/96) 3/3 9,200 9,790 Region V 0.9 SQ<15 
7440-3»-3 Barium 11^ 130000 Mg/kg S19; 08.5 ft bga (07/09/96) 3/3 r- 130800 300800 Dutch 0.4 SQ<15 
7440-4U7 Berylliiini 470 B 540 B Mg/kg S17; 08.5 ft bgs (07/09/96) 3/3 - 540 1,200 Dutch 0.5 SQ<5 
7440-7D-2 Calcium 581D0000 tig/kg S18; 08:5 ft bgs (07/09/96) 3/3 - 81,900000 - - r NUT 
rm^7-3 Oiromium. 13700 22^ Mg/kg S19; 08.5 ft bgs (07/09/96) 3/3 - . 22800 43800 Region V 0.5 ^1-5 
744DP4M Cobalt 6200 B 7200 B Mg/kg S19; 08:5 ft bgs (07/09/96) 3/3 - 7,200 50.000 Region V di SQ<15 
7440.504 Copper 26000 33500 Mg/kg S19; 08.5 ft bgs (07/09/96) 3/3 - 33800 31800 RegionV i.i SQ<13 
i7-12-5 Cyanide 190 B 320- B Mg/kg S19; 085 ft bgs (07/09/96) 3/3 - 320 0.1 RegionV 32008 X SQ>15 
743949.6 iron 15000000 16400000 Mg/kg S17; 08.5 ft bgs (07/09/96) 3/3 - 16,400000 - - - NSV 
7439^92-1 Lead 30500 51600 Mg/kg S17;b85ft bgs (07/09/96) 3/3 - 51800 35800 RegionV 18 SQ<1.5 
7439-95-4 16100000 Mg/kg CIS. n.n ii A 1LU» ttvf 3/3 24,200800 NUT 7439-95-4 16100000 Aexuiajuu Mg/kg 9io,'U4.3 n Dgs (uz/uy/w) 3/3 — 24,200800 - - • NUT 
743946-5 Manganese 258000 420000 Mg/kg S19;(W).5 ft bgs (07/09/96) 3/3 - 42O000 6»800 SQRT 0.7 SQ<15 
743947-6 Mercury 130 B 650 Mg/kg S17; 043 ft bgs (07/09/96) 2/3 90 650 . - NSV 
744002-0 Nickel 16200 23700 Mg/kg 819; 043 ft bgs (07/09/96) 3/3 - 23.^ 22,700 RegionV 1.0 SCK13 
744O09-7 Pbtassium 709000 B 1090000 B Mg/kg 818; 043 ft bgs (07/09/96) 3/3 - 1890800 - - - NUT 
7782-49-2 Selenium 400 B 730 B Mg/kg 818; 043 ft bgs (07/09/96) 3/3 - 730 Z900 Dutch 05 SQ<15 
774D-23-5 Sodiiim 131000 B 191000 B Mg/kg S18; 043 ft bgs (07/09/96) 3/3 - 191,000 - - - NUT 
7440200 niallium 660 B 1000 B Mg/kg 8!7; 043 ft bgs (07/09/96) 3/3 - 1800 2800 Dutch 0.4 SQ<15 
744062^2 Vanadium 19200 21800 Mg/kg Si7; 043 ft bgs (07/09/96) 3/3 - 21800 56,000 Dutch 0.4 SQC15 
744066-6 Zinc 80400 132000 Mg/kg S19; 043 ft bgs (07/09/96) 3/3 132800 121800 RegionV 1.1 SQ<15 

72-54-a 
Pwffrirfgj 

4e4'-DDD 2.2 JP 4.9 Mg/kg 817; 043 ft bgs (07/09/96) 3/3 4.9 5 RegionV 1.0 SQ<15 
^-55-9 4^'-DDE 2.4 JP 2.6 JP Mg/kg 818; 04.5 ft bgs (07/09/96) 2/3 48-5 2.6 3 RegionV 08 SQ<15 
)029-3 4,4'-DDT 2.1 JP 2.7 IP Mg/kg 518; 04.5 ft bgs (07/09/96) 3/3 - . 2.7 4 RegionV a6 SQ<15 
)00002 Aldrih 13 JP 13 JP Mg/kg S19; 04.5 ft bgs (07/09/96) 1/3 Z4-3 1.3 - - - NSV 
il0O71-9 alpha-Chlordane 0.72 JP 7 P Mg/kg S18; 04.5 ft bgs (07/09/96) 3/3 i4 7 3 RegionV 25 X SQ>15 
808-73-1 deita-BHC 1.4 JP 13 JP Mg/kg Si7; 04.5 ft bgs (07/09/96) 1/3 30.1 1.5 - - - NSV 
6057-1 Diekirin 086 IP 4 JP Mg/kg 819; 04 S ft bgs (07/09/96) 3/3 4.6 4 2 RegionV 2.1 X SQ>15 
1031-07-8 Endosulfan sulfate 3 JP 3 JP Mg/kg 818; 04.5 ft bgs (07/09/96) 1/3 4.6-6 3 35 RegionV 0.1 SQ<15 
72-208 Endrin 2.4 JP 43 P Mg/kg 817; 04.5 ft bgs (07/09/96) 2/3 6 48 2 RegionV 25 X SQ>15 
i3494-705 Eiidrin ketone 2.5 jp 4 JP Mg/kg S17; 04.5 ft bgs (07/09/96) 2/3 5.8 4 0 • -
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TABLE4.il 

OCCURRENCE, DISTRIBlTnON, AND SELEdlON OF CONTAMINANTS OF POTENTIAL ECOLOGICAL CONCERN (COPEQ IN OIT-SITE SEDIMENT 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Scenario Timeframe: Current/Future 

Medium: Off-6ite Sedjment' 
Ex|^M^^WiumSedinien^__ 

n Taricffy 

1 Chemiail MfHimum Maximum 'W) Maximum Units Locefion Defecfioit Rangiif CoMcetrfniffoe Tiuicffy ScrcentRg SQ COPEC Reh'offele^r IS) 
II —•• - Qualifier of Maximum Frrfuertcy Detection lletd tor Lnref F'-l u AriiinDer cofireifrninoif ^OltCtntrmnOft Qualifier of Maximum Frrfuertcy Detection uaan jur Lnref F'-l n 12) Limits Screening Levef Source T)eletion 

U <2) <3) rt) (5) or Selection 

PaticidaUonftD 
B103-7+-2 gamma-Chlordane 1.4 J 6.9 Mg/kg 518: (M).5 ft bgs (07/09/96) 3/3 2.4 6.9 3 Region V 2.1 X SQ>15 

I 
Methoxychlor 8.9 jp 65 l-g/kg 517; 0^.5 ft bgs (07/09/96) 3/3 

" 
65 14 Region V 4J X SQ>15 

NoteK 

(1) Minimum/maxi 

(2) 

(3) 

(4) 

I detected concentration. 

(5) 

(6) 

Based on data collected from sampling locations: 517,518,519. 

Maximum concentration is used for screening. 

Toxicity 5creening Level 5otirces: 

metals, taking into account background. Report #601501.001, National Institute of Public Health and the Environment, Bilthoven, The Netherlands, 

organisms: PAH mixtures. EPA-600-R^-fll3. 

Region V: U5EPA Region V, 2003. Ecological DaU Quality Levels, August 22,2003. 
SQRT: NOAA, 1999. 5creening quick reference Ubies (SQRT). Hazmat Report 99-1. NaKonal Oceanic and Atmospheric AdministraHon, Washington, DC. 

SQ (5creening Value) - Maximum detected / Screening Level 

RaHonale Codes Selection Reason : Maximum detected greater than SQ(SQ>1.5) 

Deletion Reason : Maximum detected less than SQ (SQ<1.5) 

Essential Nutrient (NUT) 

No screening value (N5V) 

--Not Available 

N/A-Not Applicable 

J - Estimated. 

E - Exceed calibration range of GC/MS instrument 

B - Method blank contamination. 

P - Difference for detected Aroclor > 25% between 2 GC column. 

fig/kg - microgram per liter 

ft bgs - feet below ground surface 

ng/kg - nanogram per kilogram 

VOCs - VolaHIe Orgamic Compounds 





APPENDIX A 

ANALYTICAL DATABASE 

038443(110 



TABLE A1.1 

HISTORIC SOIL SAMFUNG ANALYHCAL R^ULTS SUMMARY 
WUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

PagelofS 
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S4 S5 SS S7 SB S9 S10 SI1 96-DV-B%S0t 

iQWsso 1WIS9B ivmm tvmsso iwisss itmim ivmm itmisso TWIBSB T/^SSB wm 
O-I/tBCS l-lftBGS B-IftBGS B-IfiBCS B-IftBCS O-IflBCS 0-f/tBCS B-IfiBCS MftBCS B^tftBGS IS-iftBCS 

S03(OBPA) SWOEPA) SOS(OEPA} SmOEPA) SOAOEPA) SmOEPA) SBHOEPA) 
SB-bV-BS-SBZ SMV-n-SaS SB-DV-BS-IM MV-M-SM M-OV.«S-S09 SS-DV-BS^ MV-B3^7 SB-OV-BS-SBB SS^VrBSrSBB 

7/Sn996 
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92-93/180$ 
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I^DicNoraprapnw 
»utaTwm (Methyl ethyl kctona) (MEK) 
241ecanoM 
4-MelhyM-pcnlaiione (Methyl iaebutyl ketone) (MIBK) 

arbondiaulflde 
Carbon letnchlarii 

Ghloi 
Chleromcthane (htothyl chloride) 
di-1>Didiloropropcne 

Tohiene 
trane>1«3-DichIaraprapc 
Tikhlometherw 
Vinyl chloride 
Xylene (total) 

1A4-THchloi 
l^-Oichlorol 
I^Dichloml 
1>4Xchloral 
Z43Tfkh1oi 
2.4A-Trkhlorophenol 
I44>ichloiopheiial 
la-Dimethylphcnol 
l4-Dlnitroplwnol 
ZA-DinHrotohiene 
Z^nitntohicne 
20iloronaphlhalene 
ZChloraphenol 

Z-Methylphenol 
Z-NitnanlHne 
Z-NHrophenol 
^NHraanffine 
4^Diratrfr-2^ncil^phenol 
4-BiDinaphenyl phenyl ethc 
4<liloro-aenethy1phenol 
40don»nlllne 
4^lonphenyl phenyl ether 
4-Mrihylphenol 
4-NitroHilfine 

8700 
056 
1.1 
33 
240 

OAS 
700 
059 

28000 
210 

5300 
61000 

1.1 
037 
61 
73 
820 
025 
290 

15000 
029 
120 

068 
5A 
11 

6300 
055 
5000 

25 
056 
630 

22 
1900 

25 
6100 
44 

180 
1200 
120 
1.6 
61 

6300 
390 
310 

3100 
610 

6100 
24 

310 
24 

38000 
25 
53 
17 

1100 
22 

9200 
45 

1400 
53000 
630000 

54 
1.4 
220 
32 

3700 
1.2 

1400 
61000 
15 
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33 
27 
53 

36000 
26 
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14 
1.2 

2700 

99 
9800 

12 
62000 
160 
1800 
12000 
1200 
55 
620 

5100 
4100 

31000 
6000 

62 

62000 

3100 
86 

QiXBU 

aoozj 

051U 
0506 U 

OJGSU 

051U 

OOIU 
0.006 U 

OBOSU 0506 U 
aoosi OBosu 

0506U OiXBU 

0506U 05Q6U 

05060 

051U 

OOIU 
0506 U 

O506U 
05060 

0506 U 

0506 O 

0251 03J 

05060 

OOIO 

0.010 
0506 O 

05060 

0501) 

051O 
0506 O 

05060 

OOIO 

0.036) 
0.025) 

05060 
05060 

05060 

aoo60 

05060 
0507 

0506 0 

05060 

0506 0 
0509) 

05Q6O 

0503) 

aaso ai3) 

. . , . 0512 U 0510 0512 O 05120 0516 0 0512 0 0516 0 0511U 05110 05110 0512 U 05110 

. . . . 0512 O 0510 0512 U 0512 0 0516 U 00120 0516 0 0511 U 0511 U 0511U 05120 0511 0 

. . . . 0512 0 0510 0512 O 0512 0 0516 0 0512 0 0516 0 0511 O 0511U 0511U 0512 U 0511 0 
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TABLE ALl 

HISTORIC SOIL SAMPLING ANALVTICAL RESULTS SUMMARY 
SOUTH DAYTON DUMF'AND LANpm.L SITE 

MORAINES OHIO 
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041 U 034 U 041 U 041 U 032U 038 y 0330 038O 0027) 035O 04O 0360 

iu 086 U ly lU 13U 0360 130 . OMO 0,920 088U i'O 0.9 0 

041U a34U 0033) OGM) 017) 0021') 0330 0063) 1.7 018) 0.1) 037 
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Mttmb 
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TABLE A1.1 

HISTORIC SOIL SAMPLING ANALYTICAL RESULTS SUMMARY 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE OHIO 

SimphLoemHom: 
SmnpklD: 
Staupkthtm 

JUaiMfslMI ImdMtiriMlSoa 
aittrU Crkarim 

m b 

SKEFA) S2(EPA> SS(EPA> S4(EPA) SS(EPA) Se(EPA> S7(BPA} St<EPA) S9(EPA) SiQ(EPA> 
St S2 S3 S4 S5 S6 $7 S» S9 SiO 

tt^99o tmnsM itmisso vtwm t^maso ii^msoo tmnaso twisae ii^sso 
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511(EPA) SOKOEPA) 
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7/^996 
4-4j6ftBCS 

SntOEPA) SUtOEPA) 
9S-DVf03,Sn 96-DV-43-S03 

W99$ W996 
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W996 
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S04(OEPA) SOStOEPA} SOSfOEPAi S07(OEPA) SmOEPA) SmO^A) StptO^Ai Slt(OEPA> 
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7/^99$ 
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7A^996 
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7^999 
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Arodar-12Zl (KS-ISl) 
Ahidar-1ZU(FCB-1232) 
Arodor-1242(PCB-1242) 
Aroc1or-12I8(PCB-1M) 
Anidoi<-1254(PCBr12S4) 
An)dor-1260(PCB-1260) 

AA'-OOD 
M'-DDE 
4A'-DDT 
Aldrin 
alpha-BHC 
•IphA^lonlMW 
beta-BHC 
driMHC 
Diddrin 
Endowlhnl 
Endoiulhnn 
EndoulhntuUata 

3.9 
0.14 
0.14 
072 
022 
072 

072 

2 
14 
17 

0329 
0L077 

077 

Endrin 

^^•hktloni 
•kMiyde 
ktbm 

(Knd.i») 
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0iB3 
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034 
034 
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074 
074 
074 
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5.1 
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0.1 
077 

71 

038 
0.19 
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14 

036 X' ] OJUU 0«U I a-MX- I OJWU 

I flJIX- I is'x" I lljtV I oiiu Oiiix 0.16 U Tix--

0341U Oil34U 03410 03410 03520 0358 O 0355 0 0338O 0337 O 0335 U 034 O 0356O 
. . - - 0383 U 0369 U 0383O 0384O WO 0378 O W10 0376 0 0374 0 03710 0382 O 0373 0 

0341 U 0334 U 0341 O 0341 0 0352 O 0358O 0365 0 0338 O 0397 O 0395 O 0.04 O 0336 O 
. - . - 0341 U 0334 U 0341 O 0341 0 0352 O 0358 0 0355 O 0338 0 0397O 0335O 034 O 03360 

OJOSU OiBU 1 • Ux" 1 030 u 0341 U 03941/ 0341 0 0341 0 0352 O 0358 O 0355 O 0338 0 0397O 0335O 0.04 0 0336 0 
- - - - 0341 U 0334 U 0341 0 0341 0 0352 O 03581/ 0353 0 0398 0 0397 O 0i3" 0.17 P 0356 0 

0.16 U 0.16 U 1 041X' 1 046|X' 1 0341U 0334 U 03410 0341 0 0352 O 0338 O 0355 0 03380 0337 O 1.2" 0340 0356 0 

03041 U 03034 U 030410 030410 030520 030380 o3orao 0.00665) 03037 O 03035 O 030400 03044 
. . 03041U 03034 U 030410 030410 030261 Ou0aO44FI 030S50 030980 03024 H 03035 O 030400 030360 
. . 03Q060FI Q3034U 03041 0 030410 030520 030071 FT 03055 0 0301611 03088 P 03G3SO 030400 030960 
. - 030211/ 03018 U 030210 030210 030260 030200 030270 03019 0 030190 030180 03(010 030180 
. - 03021U 03018 U 030210 03021 0 030260 030200 030270 03019 O 030071 PI 030180 03(010 03018 O 
. . 03021 U 03018 U 030210 030210 O3054P 030200 030270 030190 03019 0 030180 03(010 030180 
. . 03021 U 03018 U 030210 Q3021O 030260 030201/ 030270 030190 030190 030180 03(010 030180 
. . 030211/ 03018U 03021 0 030210 03G26O 03Q200 030270 030190 030190 030180 03(010 030180 
. . 03041 U 030340 030410 030410 030520 0303BO 030630 030580 030970 030350 030400 030360 
. . 03021 U 03018 U 030210 03Q21O 030260 030200 030270 030042?) 030190 030180 030210 030180 
. - 03041U 03034 U 030410 030410 03(mo 030580 030630 03014) 03064 03IBSO 030400 030360 
. . 03041U 03034 U 030410 030410 030520 030380 030530 030380 030970 0.0(050 030400 030360 
. . 03014 PI 030940 03025 F] 030410 030^0 030380 030530 030980 03Q37O 030950 030400 03(S6O 
. . 03022 PJ 030940 03066 03066F 030520 03040P 03053 0 03064 P 03IS7O 03QS5O 030400 030360 
. . 03041U 030940 030410 030410 030S20 030980 030530 030580 030970 03035 0 030400 03075? 
. . 030211/ 03018 0 03021 0 030210 030260 03020 0 030270 030190 03018) 030180 030077?) 030042) 

. 030211/ 030095 F) 030210 03009611 03045 030200 03027 U 030190 030190 030180 030210 03025? 

. 03021U 030180 03Q21O 030210 030260 030200 030270 030190 030190 0.00180 030210 030180 
. . 03021 U 030180 Q3021O 03004911 030078 F| 030200 030270 030190 030190 03018 O 030210 030180 
. . 0321U 0318 0 0301811 0321 O 0326O 030094H 0327O 0319 O 0319 O 03180 0321 O 0318 0 
- . 071U 0.180 074 0 0710 076O 070 077O W90 W90 0.18 0 0710 0.18 0 

All conccntradoM tn cxprcucd in unlti of n n(mK/kE)» 

B . Value to fcal, but abovo tab 
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B - Compound to found intlw aaodatod blei 
D - Compoundi at Kcondaiy dilution toctor. 
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InitrumenL (Organlcs) 
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U - Compound %ms anatyied for but not detected. 

W- pbetdigealion ̂ ke for hrmacc AA ai^yito to out of control Itanito (3S*115%)^ while mmple 
afaaotbance to <50% of spike abaorbaiM. 

X-benolaa manually < 
aomctlincs occurs on ii 
-Nota 

d data. TMs ahrays occurs on imiill-coi 
ualpeatfcideawhai the analyst had to 
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TABLEAU 

m SUMMARY OF nO/PID HELD SCREENING OF SOIL GAS SAMPLES - PSARA (1996) 
SOUTH DAYTON DUMP AND LANDFHL SITE 

MORAINE, OHIO 

Petroleum Products 
Parameter. Total Hydrocarbons-FID Total Hydrocarbons-PID 

Units: ppmv ppmv 

Sample Location Sample ID Sample Date Sample Depth 

m 

SDOOl SDOOl 2/19/1996 14-16 ft BGS 29 -
SDOOl SDOOl 2/19/1996 16-18 ft BGS 160 -
SDOOl SDOOl 2/19/1996 18-20 ft BGS 300 -
SDOOl SDOOl 2/19/1996 20-22 ft BGS 18 -

SD002 SD002 2/19/19% 0-2 ft BGS 0.0 _ 
SD002 SD002 2/19/19% 2-4 ft BGS 0.2 -
SD002 SD002 2/19/19% 4-6 ft BGS 0.0 -
SD002 SD002 2/19/1996 6-8 ft BGS 0.0 -
SD002 SD002 2/19/19% 8-10 ft BGS 0.0 -
SD002 SD002 2/19/1996 10-12 ft BGS 0.0 -
SD002 SD0U2 2/19/19% 12-14 ft BGS 6B -
SD002 SD002 2/19/1996 14-16 ft BGS 11 -
SD002 SD002 2/19/19% 16-18 ft BGS 6.6 -
SD002 SO 002 2/19/19% 18-20 ft BGS 60 -
SD002 SD002 2/19/19% 20-22 ft BGS 400 -
SD002 SD002 2/19/19% 22-24 ft BGS 180 -
SD002 SD002 2/19/19% 24-26 ft BGS 160 -

SD003 SD003 2/19/19% 0-2 ft BGS 8.4 2.8 
SD003 SD003 2/19/19% 2-4 ft BGS 540 5.2 
SD003 SD003 2/19/19% 4-6 ft BGS 22 16.8 

SD004 SD004 2/19/1996 0-2 ft BGS 6.0 5.1 
SD004 SD004 2/19/1996 2-4 ft BGS 1.4 3.8 
SD004 SD004 2/19/19% 4-6 ft BGS 2.2 5.0 
SD004 SD004 2/19/19% OBftBGS 2.1 4.8 
SD004 SD004 2/19/19% 8-10 ft BGS 5.8 4.8 
SD004 SD0q4 2/19/19% 10-12 ft BGS 18 40 

SD004A SD004A 2/19/19% 0-2 ft BGS 2.8 4.2 
5P004A SD004A 2/19/19% 2-4 ft BGS 1.8 3.0 
SD004A SD004A 2/19/19% 4-6 ft BGS 4.0 3.2 
SD004A SD004A 2/19/19% 6-8 ft BGS 3.8 4.2 
5D004A SD004A 2/19/19% 8-10 ft BGS 3.0 4.0 
SD004A SD004A 2/19/19% 10-12 ft BGS 72 6.8 
SD(X)4A SD004A 2/19/19% 14-16 ft BGS 4.2 3.8 
SD004A SD004A 2/19/19% 16-18 ft BGS 24 .8.0 
SD004A SD004A 2/19/1996 18-20 ft BGS 2.8 4.0 
SD004A SD004A 2/19/19% 20-22 ft BGS 22 7.5 
SD004A SD004A 2/19/19% 22-24 ft BGS 5.2 5.8 
SD004A SD004A 2/19/19% 24-26 ft BGS 8.6 5.4 
SD004A SD004A 2/19/19% 26-28 ft BGS 4.8 4.6 

CRA 036443 (11) 
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TABLE A1.2 

SUMMARY OF no/no HELD SCREENING OF SOIL GAS SAMFLES - PSARA C1996) 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE>OHIO 

Petroleum Products 
Parameter. Total Hydrocarbons-FID Total Hydrocarbons - PID 

Sample Location Sample W Sample Date Sample Depth 
SD005 SD005 2/19/1996 0^2 ft BGS 3.6 1.2 
SD005 SD005 2/19/19% 2-4 ft BGS 4.0 1.6 
SD005 SO 005 2/19/19% 4-6 ft BGS 3J2 1.6 
SD005 SDoas 2/19/19% 6-8 ft BGS 2.6 2.0 
SD005 SD005 2/19/19% 8-10 ft BGS 2.8 1.0 
SD005 sDoas 2/19/19% 10-12 ft BGS 3.0 1.2 
SD005 SD005 2/19/19% 14-16 ft BGS 14 10.2 
SD005 SD005 2/19/1996 16rl8flBGS 10 16 
SD005 SD005 • 2/19/19% 18-20 ft BGS 12 62 
SD005 spoos 2/19/19% 20-22 ft BGS 7.8 3.6 
SD005 SD005 2/19/19% 22-24 ft BGS 24 5.0 
SD005 SD005 2/19/19% 24-26 ft BGS 10 3.2 

SD006 .SD006 2/19/19% 0-2 ft BGS 12 4 
SD006 SD006 2/19/19% 2-4 ft BGS 500 4 

SD006A SD006A 2/19/19% 0-2 ft BGS 1 3 
SD006A SD006A 2/19/19% 2-4 ft BGS lonn 6 
SD006A SD006A 2/19/19% 4-6 ft BGS 1000 11 

SD006B SD006B 2/19/19% 0-2 ft BGS 6 12 

SD007 SD007 2/19/19% 0-2 ft BGS 5 3 
SD(M7 SD007 2/19/19% 2-4ftBGS 5 1 
SD007 SD007 2/19/19% 4-6 ft BGS 80 4 
SD007 SO 007 2/19/19% 6-8 ft BGS 20 1 
SD007 SD007 2/19/19% 8-10 ft BGS 100 3 
SD007 SD007 2/19/19% 10-12 ftiBGS 300 2 
SD007 SD007 2/19/19% 12-14 ft BGS 20 1 

Notes: 
--Not applicable, 
ft BGS - feet below ground surface 

CRA 03(443 pi) 



TABLEAU 

HISTORIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Pagelof20 

SMmph LocMtioK 

• SMmpkO^tK 

PMnmeter 

USEPA RtglonmiSa 
UotU 

MCL TmpWmitr 

LLl-Trichlo 
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LL2-Trichloroethaiie 
Ll-DkliloroetliBm 
1,1-Dlch 
1A4-1VI 
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l^Dichloroett 

rlhylbe 

1,2-Dlchlon:7ropane 
^Butanone (Methyl elhyl ketone) (MEK) 
2-Hex*none 
4^ethyl-2-pentanone (Melhyl isobutyl ketone) (KUBK) 
Acetorw 

Bromodidibromethane 
Bromoform 
Bromomethine (Methyl bromide) 
Ciibon disulfide 
Cirboh letnchtoride 
Oibraberaene 
Chloroethane 

^A|lDrofonn rTHcMoronielliane) 
^^Hlpromelhene (Methyl chloride) 
^^s-U-Diehloroethene 

cis*l>-Di^loropiopene 
Dibromochloromethanc 
Ethylbenscfie 
m&p-Xylene 
Methylene chloride 
o-Xylene 
Styrene 
Tctnchloroethene 
Toluene 
tnii»-l3-Dlchlor 
Trichloroethene 
Vinyl diloride 
Xylene (total) 

02 
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0.007 
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0.005 
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0.005 
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0.07 

0.7 

OiXB 
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OJOOOM 
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034 
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033 
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22 
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0i)0012 
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21 
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0.19 

037 
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V2 
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0.00011 

23 

0302 

a0G0O16 
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MW-IOM MW'ieiA MW-10L4 MIV-IOIA MW-IOIA 
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7/S/I996 7/on9» won 5^998 Vionooo 
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mO/2004 WOOS 

U 

U 

1 03M** u u u 
U OAl* 1 1 04* 1 <"«' 1 

U u U u 
U u U u 

U u U u 
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u u u u U U 
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u u u U U U 

7>^996 Wi99§ VI41998 7/i7A999 11/nA999 ^oaooo WOOt ^^002 7/1/2004 WWOi WOOS 
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031 U 
031 U 
0315 
Q31U 
031 U 
0.01 U 
0304 J 

MW-Iin MW.103 MW-m 
MW202 96-DV-03^ MW203 

7/VI99S W99B 

0.01 u u u u u u u u u u u 031U u 
031 U u u u u u u u u u u 031U u 
0.01 U - - - . - - . - - - aoiu -
031 U u u u u u u u u u u 031 U u 
0.01 U - - - - - - - - • - 0.01 0 -

031 U u u u u u u u u u u 031 U u 
0.01 U u u u u u u u u u u 0.01 u u 
aolu . - - - - - - - - - 0.01 u 
0.01 u - - - - - - - - - . 0.01 u -
aolu - - - - - - - - - - aoiu -
aoiu - - - - - - - - - . 0.01 u -
0.01 u u u u u u u u u u u 031 U u 
031U u u u u u u u u u u 031 U u 
aoiu - - - - - - - - - - 0.01 u 
031 u u u u u u u u u u u 0.01 u u 
aoiu - - - - - - . - - . 0.01 u -
0.01 u - - - - - - - . - 0.01 u -
aoiu . - - - - - - - - - 0.01 u -
031 u u u u u u u u u u u 031 U u 
0322 u u u u u u u u u u 031 U u 
aoiu aoiu 
aoiu 0.01 u 

aoiu 0.01 u 
aoiu 031U 
aoiu aoiu 

I 0.0061* I 03033) 0.01 U 

u u u u u u u u u u 031 u u 
u u 1 03016)* 1 u u u u u u u 031 U u 
u 03069 03009) u u u u u u u omu 0.00096] 
- - - - - - - - . - aoiu -
u 0.00066) 03007) u u u u u u u 031 U 1 03052* 1 
u u u u u u u u u u 0.01 u u 
u u u u u u u u u u 0.01 u u 

^^Nil 

037 03023 031 U 031U 

03 037 0.01 U 031U 

13-Dlchtorobeiuene - - 0.01 U 0.01 U 
0375 030043 0.01 U 0.01 U 

2A>'rriclilfiropheno] 3.7 0.025 U 0325 U 

0.0061 031 U 031 U 
2AOIchtorophenol ail 031 U 031 U 

0.73 0.01 U aolU 

a073 0.025 U a02su 
2A-0iiiitiMuene a00D22 aoitr 0.01 u 

0.037 aoiu 0.01 u 

19 aoiu aoiu 
0.18 0.01 u 031U 

2-Mclhylnaphthilene 0.15 0.01 u OOIU 
24rielliy|phenol 13 0.01 u OOIU 
2^ltn)anUlne 037 0325 U a025U 
>Nitn)phenol - 0.01 U OOIU 

- 030015 0.01 U 031U 

0.01 u 
0.01 u 
aolu 
0.01 u 
0325U 
0.01 u 
0.01 u 
0.01 u 
0.025 U 
0.01 u 
0.01 u 
0.01 u 
0.01 u 
aolu 
aoiu 
0.025U 
0.01 u 
031 U 

0.01 u 
aolu 
0.01 u 
0.01 u 
0.025 U 
aolu 
aolu 
aolu 
032SU 
0.01 u 
omv 
0.01 u 
031U 
aolu 
0.01 u 
0.025 U 
0.01-U 
031 u 

CRAOSMttpi) 



TABLEAU 

HISTORIC GROUNDWATER ANALVnCAL RESULTS 
SOUTH DAYFON DUMP AND LANDFILL SITE 

MORAINE OHIO 

P&ge2of20 

LoMfiofC 

SflfiiplrlD; 

Smmpkpalm 
USEPAKm 

TmpWmitr 

b 

MW-101A MW^lOtA MW'IOIA MW-IOIA 

96-DV'03-S23 SS-DV-tO-im MWimA MWlttlA 

7A^9X 7/S/t99S W199B 

DupUnta 

MW-VtlA MW-mA MMT-lOiA MW-101>I MW-inA MW-inA htW-lOtA MWrWA kiW-IOl M1V-102 MMr..ia2 MW-W MW-IK 

MWinA MWlftlA MWtOlA MWttilA MWiaA MmOiA MWIOIA MWiOtA SS^DV-iaSlS MWia2 AffVlOl M1V102 MW102 
jAsnm iiAi/t999 vinaooo wion ^4^002 i^vaoM vwoos 

MW-102 MHM02 MIV-ia2 MW-102 MIV-102 MlV-102 Mw-m MW.103 
MWlOl MWi02 M1V102 AfWliS MWIOI MWI02 M-DV-OSfSM MWin 

7M996 W1998 ^2^998 Z/I7A999 Wl/1999 444^000 WOn 7/I/2M8 Wi/XBOi WXMS 7/^996 W199B 

S^itfomdine - - b02SU aosu 
4^ihjtn»24neaiylphenol • 0.0037 0O25U ao2su 

- amu amu 
- 3.7 amu o.mu 

40ilomniliiie - a00034 amu OOIU 
- - ooiu amu 

4-Mclhylphmol - ai8 OOIU OOIU 
4-Nitmnilim - 0.0034 aQ25U aa25u 
4^ilrbpliM - - a025U a025U 

. 12 OOIU OOIU 
- - amu OOIU 

AnthnoeM - 11 OOIU OOIU 
Bom(i)tnOifBcsnc - OOOOQ29 OOIU OOIU 

0.0002 0.0000029 OOIU OOIU 
Benio(b)fliiannliim - 0000029 amu o.mu 

- OOIU OOIU 
- a00029 amy amy 
- ail OOIU o.mu 
- aooom2 amu OOIU 

Ui(Z.^liBiyl)lihlliabte (DEHq aoo6 00048 0002) amu 
Bulyl (BBF) . 0035 aoiu OOIU 
ChiTiene - 00029 aolu am!U 
Dibeni(iUi)uitlincan - 0.0000029 poiu amu 

- 0037 o.my OOIU 
piciiiylphlliatalE _ 29 OOl.jBU amjBU 
DimdhripHBi^le - - OOiU OOliU 
disi-bu^Flilhilito (DBF) - 3.7 0.01 u OOIU 
Di-ivoctyl phlhabte (DnOF) - - OOOIJ OOliU 

- 10 amu amu 
Fliiom 10 0.01 u Qoiy 

abm 0000042 amu amu 
- 000086 amu amu 

005 0.22 OOIU amy 
Hextliluiuelhane - 0.0048 o;mu ooiu 
Indenia0i2;3<d)pyrm - 0000029 OOIU o.mu 

- 0071 ooiu OOIU 
NiphMlen - aoom4 OOIU OOIU 

- 000012 opiy amu 
- 00000096 OOIU OOIU 
r 0014 OOIU OOIU 

oom 000056 0O25U 0O25U 
- - opiu 0.01 u 

Phenoi - 11 0113 BB OOIU 
^rene - 14 POlU amu 

OCOSU 
a025U 
0.01 u 
aolu 
aolu 
OlOlU 

oinu 
0425U 
0.025 U 
aolu 
0.01 u 
0.01 u 
aolu 
o:oiu 
aoiu 
aoiu 
aoiu 
aoiy 
oinu 
oinu 
o:oiu 
oinu 
OLOIU 
aoiu 
aoiu 
aoiu 
aoiu 
o.oiu 
ooiu 
0.01 u 
opiu 
0.01 y 
aolu 
amy 
ooiu 
amu 
aoiu 
OOIU 
amu 
amu 
aoESU 
aoiu 
0.01 u 
oinu 

0.025 u 
ao2su 
Oinu 
oinu 
amu 
o.mu 
amu 
a025U 
a025U 
o.oiu 
0.01 u 
amu 
amu 
0,01 u 
amu 
amu 
Oinu 
amy 
amu 
oinzj 
amy 
amu 
OOIU 
om-u 
am<u 
am-u 
amu 
opi^u 
amu 
omiu 
o.mu 
amu 
amu 
amu 
aoi>u 
amy 
amy 
amu 
Oinu 
amu 
a025U 
Oinu 
bihu 
o.mu 

OlAOaMSOn 
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TABLEMJ 

mSTOKIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE OHIO 

Smnplt LacaUra; 
SmmpkID; 
Su^feOatE 

USEPAKB 
Lmh 

MCL TmpWmltr 

MW-IOtA MW-10IA MW-IOIA MW-lOtA 

W-OV-03-S23 9e-DV-93-D23 MWIOIA MWIttlA 

7yM9W 7/V199S WI99t IV2V19U 

DupUcmU 

MHT-IOM MW-IOIA MW-IOIA MW-IMA MW^IOIA MW-WA MW-mA MW-IOIA MW-IO? MW-m MW-m MW-lOt AfW-102 MW-IOI MW-1Q2 MW-I02 MW-ia2 
MWlOlyl MWlOlA MWtnA MWlOiA MWinA MWlOiA 

miA999 Vt«9009 wool 0^4/2002 7/l/200i 
MWIOIA MWIOIA »-DV-09-S25 MWI02 MW102 MW102 MWIOZ MWI02 MW102 MW102 MW102 

MW-102 MW^102 MW-103 MW-IOS 
MWI02 MW102 W-DV-09-S20 MWIOS 

It^^OOt WOOS 7AA9K Wi99$ 9A$/1998 T/iWOO 11A1A999 SA^OOO WOO! €A4Am 7/1^004 m4A004 WOK 7/|^9» 1^998 

Alundnum _ 37 10 0361 - . - - - 0183 B - - -
Antimoiiy 0.006 0.015 OiNBOU 00030 U T - - • - aoo30U - • -
Anenic 0.01 0il00045 1 1 000968^ 1 0.0040 U u u U • - - 00040U u u u 
Berium 2 73 033 0347 u u 034 - 008448 u u u 
Beryllium OiXM Oil73 OOOIOU OilOlOU - - - 0.001011 - - -
Cadmium • OillB oixnou OilOlOU u u u ... OOOIOU u u u 
Caldum . . 224 81.7 . . - - - .... 87 - - -
Chromium . - 0.0174 0.0012 B 0O12 u 0.026 ... 0.0010U 0il69 u 0il24 

Cbbalt - aoii 1 1 001238* 1 00020 B - - - 0.0010U • - -
capper 13 13 0.0308 000498 - - - 00031 B - - • 
Cyanide (total) 0J2 0.73 00030 U 00030 U - - - 0.0030U - - -
Iron - 26 20.6 0.72 - - . 0332 - - -
Iron (diaaohred) - 26 - - - 1 13 ... - - 032 0.64 

Lead oins - 1 1 OiHlS- 1 OOOB7 u u u ... OOOll B u U U 

Magneaium - 763 1Z4 - . 25 • -
Manganeae - 038 1 1 1 0.0867 - - 0.107 - -
Mercury 0.002 0il0057 oiNxnou 000020 U u u .... 000020 U u u 
Nickel . a73 0.0297 B 0.0142 B . . 0.0022 B - -
Potaaaium . _ 393 114 . . 3.39 B - -
Selenium Oi)5 0.18 OL0040U 00040 U u u 0.0040U u u 
^ver . 0.18 OilOlOU OilOlOU u u OOOIOU u u 
|||ium - - 463 98.7 - - .... 114 - -
Pvun. Oinz - 1 1 aooi4B* 1 00040 U - - OiXMOU - -
Vanadium . ai8 0L02D9B OOOIOU . - OOOIOU - -
anc - 11 00777 OOIB - - 0.0095 B - • 

a09MB 
aooaou 
0.0040 U 
Oil925B 
aoolou 
oinnou 

78J 

QJOaiSB 

0.0010 u 

0.0032 B 

0.0030 U 

0.18 

OAQBB 

23.1 

a0463 

0.00020 U 
aooiiB 
Z72B 

0.0040 U 
OJOOIOU 

13.4 
aoo40u 
0.0010 u 
0.0072 B 

U 

oiH7 

Arockir-1016(PCB-1016) 0il0096 OilOlOU oixnoU 
Aniclor^l221 (FCB-1221) 0.0000068 oixnou OOQZOU 

AfDdor-1232(PCB-1232) 0i)000068 OilOlOU 0.0010 u 

Arodorwl242(PCB-1242) 0000034 OilOlOU OilOlOU 

Arodorl248(PCB-124B) OOOOCD4 0.0010 u OOOIOU 

Aiodor-1254(PCB.1254) 0il00Q34 OilOlOU OOOIOU 

Aroclor-1260(PCB-126P) 0il00034 oixnou OilOlOU 

aoolOU 
0.0020 U 
ODOIOU 
ODOIOU 
OLOOlOU 
OLOOlOU 
aoolOu 

0.0010 u 
nnnonii 
0.0010 U 
0.0010 u 
ojxnou 
0.001PU 
aoolOU 

PtaHddtt 

4A'-DDD 

4A'-DDB 

4A'-DOT 
AUrin 
alplu-BHC 
•Iptu-Chlorduie 
beto-BHC 
ddla^HC 
PteUrin 
Endoautfanl 
Endoaulfanll 
EndoiuUanauUala 
Endrbi 
Endrinaldehyda 
Endrin ketone 
gamma-BHCOlndane) 
ganuna^onlan. 
Haplachlor 
HapHchlorqioalda 

ojxa 

0.0002 

0.0004 
0.0002 

OJ04 
OJOOB 

0J0OO2 
ojooai 

ojoaootA 
0.000011 

0.000037 

0.0000042 

ojni 

0.000061 

aoooois 
a0000074 

0.18 
OJOOOKi 

ojxxnou 
OBOOlOU 
Qixxnou 
0-000060U 
OilOOQSOU 
oiNxxeou 
aoooosou 
oxnxBou 
0.00010 u 
omoosou 
0.00010 u 
ojnolou 
oiMniou 
oixxhou 
aoooiou 
OD00060U 
0.000060 U 

I OJODOSllT^ 
0.000050 U 
0.00050 U 
0.0060 U 

oinolou 
OilOOlOU 

oixxnou 
oixxxeou 
oiNxxeou 
ojNxnsou 
ojxnoBou 
OiNXMSOU 
OJOOOIOU 

oixnosou 
oixxhou 
OilOOlOU 

oixxnou 
oixxnou 
0.00010 u 
0.000050 U 
O.OOOQSOU 

0.0000082 P| 
0.000060 U 
oixnsou 
OJXCOU 

OilOOlOU 
OilOOlOU 
oixmou 
aoooosou 
aoooo6ou 
0.000050 U 
aoooosou 
aoooo6ou 
OilOOlOU 
aoooQsou 
oixmou 
oixmou 
0.00010 u 
OilOOlOU 
OJXMhOU 
aoooosou 
0.000050 U 

0.0000092 PI 
0.000050U 
oixnsou 
0.0050 U 

0.00010 u 
Oinolou 
0.00010 u 
OiI0p06OU 
aoooo6ou 
aoooQsou 
0.000060 U 
0.000060 U 
0.00010 U 
0.000060 U 
0.00010 U 
aoooiou 
aoooiou 
aoooiou 
aoooiou 
0.000050 U 
0il0d060u 

a0000095PJ 
Oil00050U 
aooQsou 
OiXBOU 

au OHM nil 
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tABtCA13 

HISTORIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

S0mpk LocMtioK 
Smmpbip: 
SMmpbDmtt; 

USEPAtUglmmlS 

MW'IOIA MW'IOIA MW'IOIA MW-IOIA MW-lttA 
96-DV-<9rS23 96-DV-^D23 MWiOlA MWJOJA MWIOIA 

7Afi996 wm venm vxwm 

DapHoite 

MCL r«pW««ar 
h 

MHMOIA MWrmA MW-mA MWTJOIA MW-IOIA MW-lttA MW-lQtA MW-in MW-m MW-102 
MWlOtA MWlOlA MWlOlA MIMOIA MWIOIA 

11/I1A999 SAWOO Wim Vl4nm 7MM 
MWlOlA 
ms/iwii 

MWlOlA ^OV-03-S2S MWIOZ MWIOZ 
MW'lOl 

MW102 

MYi^m 
MWI02 

Mw-ia2 Miv-ia2 Mw-ia2 Mw-m Mw-m MW-m MW-m Mw-ioa 
MWidz Mivica Mwia Mvna Mma MWia M-DV-OS-SM MWHO 

WOOS 7^996 WI998 ^W99B 7/lVtS99 miAS99 VVIWOM WOOt 4^4^002 7/1/2009 WWOi WOOS 7AA996 W>990 

EAene 
Methane 

5J6 

4 
0JB3D/0J7E 

0.0061 
aQ067 

0.69 0/029 E 

U 
U 
U 

U 
U 

0iXI07 

Alkalinity, total (at Ca003) 
Aininonia-N 
C3itoride 
Nitrate (at N) 
Sulfate 
Total organic carbon (TOC) 

10 

530 

0.9 

162 
U 

31.1 
3 

450 
OA 

14.7 

U 

302 

4 

350 

U 
27.1 

43 

443 

U 

280 
U 

40.8 
Zl 

50.1 

1 

Ail conoentrationt ate cxpimtd in unib of milUgramt per litre (mg/L) unknothcnvite 
noted. 

B - Value it real but above inttrument detection limit and below contract-required 
detection limit (Inorganict). 
B • Compound u found in ̂  aiaodated Uarik at well at in ttw aample (Oigeidcs). 
D - Rcault wat cMaincd from die atial;^ of a dilution. 

E - Thb flag Identifiea compoundt whote conmtiationa exceed die calibration range of the 
GC/MSinttrummL 
J - Indicatet an cttiinatcd value. 
P - Indicatea then it a greater than 25% difference for detected oonoentratkma between two 
GCcoiiunna. lite loww of the tara valure ia leportteL 
Lii- Compoundiwai analyied for but not detected. 
--Not applicable. 



TABLE A13 

HISTORIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDITLL SITE 

MORAINE, OHIO 

P&ge5of20 

SMtiiplaLocmtt0K 
SmttqiUID: 

SmimplMDmU: 

htw-m Mw-m htw-m htw-m MW-m Mw-ia MW^IOS MMMO3 MIV-IOS MW-IM MW-WI Mw-m Mw.201 MW-UI Mw.201 MIV-2OI MfY-201 Miv-2n MI^2OZ Mw-m mw-m Mw-m uw-m Mw.202 Miv-ao2 Mw-m MW-JOI 
MW103 M1V103 

USEPA RtghiMl Scmniiv 
LCMfa 

MCL TmpWafr 
h 

Mfvias MfVilS MW103 MWIOS AfW]03 AffVlOS MW103 M-DV-4I3-S22 M1V201 AnV201 MIV201 MW2D1 AflV20I AfWM MIV201 MW201 MW201 MW302 MW2a2 MW202 MW202 MMUQ MIV2a2 M1V202 AfW202 MW2a2 

Wi998 2/17A999 WVim ^i^OOO WOOt ^^092 7A/UM WWOi WO» 7J^m j^9M WlW^ SA^900 MWOOl fAWOi. 7AA90i 40*2905 4*240999 011^999 11A1A999 4042900 4O200I 4042002 7/02009 24142909 402005 

l^l.l-IVichloroelhMw 
14JU-Tetndiloraelhine 
Lla-Trichloroeliuine 
Ll-Dkhloroetham 
U-Dfchloroelhene 
i;U-'minetliylbcnxm 
l^^MdoroeBiane 
U-Dkhloroethm (total) 
l,2^ichIorapropane 
2-Butanohe (Mdhjrl ethyl ketone) (MEK) 
2-Hexanofie 
4-Methrl-2-f cntanone (Methyl laobiityl ketone) (MIBK) 
Acetone 

Broira 
Broil e (MedTl bromide) 
Cerimdisuinde 
Certxm tetrachloride 
aHorobenme 

^^^loroethene 
^^korofonn (IMddorometfune) 
^^PLiromethane QMtfl chloride) 
^^s^litDlchloroeihene 

cto-l^Didiloropropcne 
Pibrornochloromethene 
Ethylbemene 

0^ 

0.005 

a007 

0.005 

oins 

aoQ5 

aoQ5 
0.1 

0.07 

0.7 

W U 

0.000067 I OJOl]* 

O.OOOM 

0J0O24 

034 

0.015 

OiMOlS 

033 

0il0039 

7.1 

a047 

2 
22 

0.0QD41 

DJ00012 

0iWB7 
1 

aD0Q2 

ao9i 
21 

030019 
0.19 
037 

0.00015 

aoois 

u 

u 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

u 

u 

0.01 u 
031 U 
aolu 
031 U 
0.01 u 

031U 

031 U 
aolu 
aolu 
0.01 u 
aolu 
0.01 u 
031 U 

0.01 u 
031 U 
0.01 u 
031 U 
0.01 u 
031 U 
031 U 
0.01 u 
aolu 

aolu 
0.01 u 
0.01 u 

03073 
u 

0.006 

u 

u 
u 

u 
u 

0.00B4 

u 

u 

u 

03089 

u 

u 

u 

u 
u 

0.0069 

U 

03062 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U I OiWMJ* I U 
U U 0303 

U 

U 

U 
U 

U 
U 

U 

U 

U 

U 

U 
U 

u 
u 

u 
u 

u 
u 

•n^Xylene - - • - - - - - - - -
* J-.• • ,1 III ,t|l memjriene onioriae 0.006 0.0048 U 03022) u u u u u u u 031 U u 0303] U u u u U u u u 0303] u u u u U u U 

orXylehe - 13 - - - - . . - - - - - - - - • - - - - - - - - - - - - - -
Styrene 0.1 1.6 U U u u u (/ u u u 0.01 u u li u u u u i; u u •u U u i; u u 1/ i; u 

0305 03iD011 u 1 000051' 1 u u u u u u u 031 U U u u u u u u u u u u u u u V u u u 
Tohiene 1 23 03067 03007] u u u u u u u 031 U 0.0035] 0302] u u u u u u u 03QB3 0309 u 03062 u u u u u 

. . . - . . . . . . - 031 U - - - - - - . - - - - - - . - - - -
0306 0302 1 03061'* 1 0304* 1 0308'* 1 1 0305* 1 u u u u u 0.01 u 1 0318'* 1 1 0317* 1 0321'* 1 0322'* 1 0321'* 1 0317* 1 030S9* 1 0308* 1 03057* 1 0338* 1 1 OiW' 1 0339* 1 0335* 1 0341* I 1 0331* I 0311* 1 0312* 1 03081* 

Vinyl chloride 0.002 0300016 U U U u u u u u u • 0.01 u U U U U U U U U U U u U U U U U U U 

Xylm (total) 10 0.2 U u U u u u u u u 031 U U U U u U U U U U U u U U U U U U U 

l^'Mchlonbencene 
13-Dichlprobenzene 
l^Didilorobenzcne 
lA-Dkhlorobensene 
^4^'Mchlo^lphcnol' 
Li^-WdUorophefiol 
24-Dlchloiaphenoi 
Z4-Dlinethylphenol 
Z4-Dlnitrophcriol 
2AOtnitrotoluene 
%6.DlnltrotD!uene 
2-Ch1oronephtlulene 
2-Ch1orophenol 
2-MethyIriephthelene 
2-Methylphenoi 
2TNllroeniliiie 

^Nltrophenol 
^^^•^Ichlorobenddine 

0.07 
03 

0.075 

03023 
037 

0.00093 
3.7 

03061 
ail 
a73 
0.073 

0337 
2.9 
0.18 
0.15 

13 
037 

aooois 

0.01 u 
0.01 u 
0.01 u 
0.01 u 
0325U 
031 U 
0.01 U 
aolu 
0.025 U 

aolu 
031U 
031 U 

aolu 
aolu 
0.01 u 
0325 U 
aolu 
0.01 u 

aUOBMOOD-
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TABLE A13 

HISTORIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE OHIO 

SmmphLoatHoK 

StmpUID: 

SmmphDmit: 

htw-m MW-m Mw-103 MMT-IOS MW-IO3 Mnr-ioj MW-IO3 MW-m 
MW103 MW103 MWIOa MWtm MWS03 MW103 MW103 MW103 

MMM03 MW-IM 
Mwia3 se-Dv-fosh 

MW-m 
Mwm 

MW-m 
Mwm 

MW-m 
hiwiat 

Mwm MW-m 
Mwm Mwzdi 

MW-m 
MWZOi 

MW-m 
Mwm 

MW-m 
Mwm 

MW-m MW-m 
Mwm Mwiai 

V9«^9M 447/1999 1V1V1999 «4«4000 Mi^OOl <44^0112 7>4^0M 1444'90M Wm& 7/^996 5^999 ^444999 iW/im 54ft4000 Wmi ^44002 7A40M 1Q4440M WmS »944999 
USEPA RtglmMl Sentming 

LcMb 

MW-m MW-m Mw-2ia MW-m 
MWIia MW3a2 Af1V2aZ MW2a2 

3/17/1999 1141/1999 44«4M0 4^4001 

MWr.2a2 MHr-202 MIV^202 MH^202 
MW2ia M1V2a2 MWTOl M1V202 

4144002 7/3/2004 mwoi 404005 

MCL TapWmtar 

h 

4^Dlnitn>-2-iMth7lplienol 

4-BrDniopl«.ylph^«ther 

4-Chian>3Hnelh7iphmol 

aO(D7 

hla 
3.7 

aCXNBI 
4-Chloroph^l phei^l elhc 
4-Melliylphenol 
4-Nitn)anUi« 

4.NitrDphenol 

Acenaphlhene 

ai8 
0.0(D4 

22 

Anthnom 
BcnK)(a)anthncnie 

Benzo(.)i7ie» 
Bera»(b)fludrantlieM 

BauD(g4U)pei7lene 

B^(k)fluonn0iaw 
biBp-Gliloracllu»y)iMtltfne 
bis(Z^CIikinirthyl)e(her 

bup^EdvUt^qphtfuhW (DEHP) 

Bu^l bcn^lplitiiabto (BBIO 
dtfyame 

Dibeiic(«4i)inihrK0ie 

Dtbennrfuran 

ble%lphtlwkte 

Dimethyl phihalale 

Di-n^HifyiphtlHlale (DBF) 

DiiHctyl ̂ thilite pnOP) 

fluonnthm 

Fluorene 
HecachlonibehEene 

Hexadilonicydopaitadlene 

HcxKhldiDelheM 
Indeno(lA3<d)pyrene 

Iscphohme 

Nephthalene 
Nitrobenzm 

!N-Nilniicxli^pnipyieinine 

N-Nltmodipl^lainiiie 

PbhbKhlohiphml 

Phenuilhicne 

0.0002 

11 

a000Q29 
OJ)OOOQ29 

0.0C0Q29 

a006 

OSJOOS9 

ail 
adodoi2 
00048 

0.0009 

0.0000029 

a037 
29 

3.7 

04»1 

0.05 

OOOl 

Phoiol 
•pyiene 

IJ 
vs 

0.000042 

0.00086 
ft-T? 

0.0048 
0.00000 

ojxn 
0.00014 

0.00012 

0,0000096 

aoi4 
0.00056 

11 
l.l 

aoisu 
ao0u 
aoiu 

00! u 
0.01 u 
0.01 u 

0025 U 
0LO25U 
0.01 u 
onu 
OOlU 
opiu 
OOlU 
0.01U 
OOlU 

0.01U 

OOOl J 
obiu 
OOlU 

001 u 

OOlU 
001JBU 

OOlU 
0.01 u 

OOlU 

omu 
OOlU 
OOlU 
OOlU 

omu 
.ooiu 
OOlU 
oinu 
omu 
OOlU 
oiiiu 
0,025U 
0.01 u 
OOlU 

0.01 u 
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TABLE A1J 

HISTORIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANOnLL SITE 

MORAINE OHIO 

SampULttemtiom 
SmmpbID: 
SampbDmtK 

MW-103 htW-m MW-m MW'103 MW-103 MW-IOS MW-lOi 
MWtia Afivioa MWIOJ MWIOI Munos MWIOS MWIO MWIOS MWiaS 9S-DV-«-S22 

VW99$ vmm wuim snwM wim i/iwai 7/1/2004 m4/2oo€ 0/2/2000 i/o/ino 
«/5erK 

Uvat$ 

MCL TmpVimttr 

M1V-201 MW-201 M1V-201 MIV-201 AfW-201 MfV-201 M1V-201 MW>201 MfV-20] MiV-2a2 MWr202 MW-m MfV-202 MMr-202 MW-202 MW-202 MW-202 MW'202 
MW201 hfW2n htmei Mvnm Mmoi MMOI MWIOI AfW2oi MIV201 MW2a2 Mmta Mvnai MW2a2 Mwm Mwm MW2a2 MW2a2 Mmm 

^2^998 2/1^999 lt/t1A999 ^WOO eV20a 9/i4/20Bl 7/1/2004 m^2004 0/2/2000 4/20/1990 2/17/1999 IWA999 4/lWOO 4/6/2001 4/14/2000. 7/2/2004 lO/lS/2004 0/2/200S 

Mtimb 

Aluminum 
Antimoi^ 

Anenic 

Barium 

BeiylHum 
Cadmium 
Calcium 
Chromium 
Cobah 
Copper 
cyanide (total) 
Inn 
I^n(dteohrad) 

OJ006 

0.01 

2 

aoo4 
OiXB 

37 
oins 

aoooo4S 
73 

0,073 
0J)18 

5.73 
0.00300 

U 

U 

0347-

233' 

oini 0.055 

Lead 

Magrwalum 

Mercuiy 
Nickd 
Pbtatsium 
Selenium 

13 
02 

0.015 

ooii 
13 
073 

26 

26 

ojoai 
038 

030057 
0.73 

035 
_Saver 

tfkml 
^^Knadlum 

0.18 
0.18 

0302 

Zinc 
0.18 
11 

1.9 
U 03134 

75.4 

030020 U 
OD173B 

937 
03083 

03010 U 
813 

I 00046B~ 
00148 B 
O0897 

U 
03 

0.0010 U 
03010 U 

190 
00173 

I I 
00278 

00092B 

U 

U 

U 

U 

U 

U 

031 

069 
U 

1.1 
U 

034 
U 

0315 
If 

££Bt 
Anclor-1016(PCB-10]6) 
Anclor-1221 (FCB-1^) 
Aroclor-1232(PCB-1232) 
Anclor-1242(PCB-1242) 
Aroclor-1248(PCB.12^ 
Aro^12S4(PCB-1254) 
Aroclorr1260(PCB-1260) 

030096 
03000068 
03000068 
0300(04 
0300034 
0.000034 
0300034 

0.0010 u 
0.0020 U 
0.0010 u 
0.0010 u 
aooiou 
aoolou 
aooiou 

teiiEifei 
4^'-DDD 

M'-DDB 
4^'-bDT 
Aldrih 
alpha-BHC 
a!plifr<^lonlane 

beta-BHC 
dcltarBHC 
DleMrin 
BndofuUanl 
EndoniUann 
Endonilfaneullale 

Endrin 
Endrin aldehyde 
Endrin ketone 
ginuna-BHC Oindane) 
pmma^lordane 
Keptachior 
Heptadilor epoxide 

0302 

03002 

030D4 
0.0002 
ao4 

0.003 

03002 
0000? 

OJOCKXKH 
0300011 

0.000037 

03000042 

0311 

0300061 

0300015 
0.0000074 

0L18 
(L000061 

aooolou 
aooolou 
030010 U 
aoooosou 
aoooosou 
0300060U 
aoooosou 
0.000060 U 
030010 U 
0.000050 U 
0.00010 u 
030010 U 
030010 U 
030010 U 
030010 U 
aoooosou 
aoooosou 
0.000060 U 
O.OOOQSOU 

0.00050 U 
0.0050 U 

OtAOOMOni) 
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TABLEAU 

HISTORIC GROUNPiVATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP ANPiLANDFILL SITE 

MORAINE, OHIO 

SmmfbloailioK 

SmmpkW: 

SmtpUDate 

Mw-ioj MW-m MW-m uw-ita uw-m Mw-m MW-IOS MW-IH Anv-ias 
MWIU MMDOI MWim MWI03 MWltS Mm03 MWIIB MVfUa MWII3 

^vuss 2flVi»9 iiflvint vivimi wun fflifim 7/U30W wvim wms 

A(W-1M 

7/yiSW 

MW-TOI 
MMOm 

MW-m 
Mmai 

Mw^in 
Mvaot 

MW-lOl 
Mwm 

MW-2B1 

MIV201 
MW-20I MHr-201 

Mwm hfwtn 
ViVtm 7/ifnm wi/i9S9 vivtoeo Wtan viV20ia 7A/IOM 

USEPARB mISawm 

Para 

Lads 

MCI TmpVfmtsr 

MW-20I Mir-201 MW-m MH^aa AtWrm MW-m Mw-m Mw-m Mw-mi Mw-m uw-im 
man MWZOI 'man Mvan man Mvan Mwin Mwn jumn uvan umn 

imvioM wioos spivisM W7Am ivivisn ^tnooo wmt (Awm 7fl/3im IVIVTHM vsam 

Bthane 

Bthene 

Methane 

Mkalinily, total (aa Ga003) 
Aminonia-N 

Chloride 
Nitnle(MN) 

Sulfate 
Total organic carbon (TOG) 

10 

U 
U 
U 

290 
U 
32 
4A 

41.9 
U 

U 
U 

ojno6 

220 

U 

32.7 

8.9 

45,4 

2 

U 
U 

0il014 

460 
U 

95L1 
0.65 
9X2 

U 

U 
U 

OJXXK 

310 
U 

803 
M 
47 
1 

U 
u 

00005 

380 

U 

145 

Z1 
722 

U 

U 
U 

0004 

270 

U 

121 

23 

663 

2 

Notes 
AO conoentiatlGna are Myimed In unlta of milligrains per litre (mg/L) unleaa otherwise 
noted. 

B - Value is teal but above instrum 
detection bmlt pnoigano). 

B- Compound Is found In teasm 

D - Remit was obtained from the analyni of a dilution. 

ection limit and below cohtract-requiied 

k as well as in the asmple (Organics). 

e coimtrations exceed the call E - This flag identifia compound 
GCVMStnstnimenL 
i - Indicstes an esHinated value. 

P r. Ihdicstea then Is a greater than 25% difference Cor detected omoentratUinalN 
GCcoliimns. The loi^ of the two values is reported. 
U - Compound was analTred for but not detected. 

— Not applicable 

n range of the 

auflBSM9(ii) 
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TABLEAU 

HISTORIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

Smnpte Loemtiom 

SmplBlD: 

SmmpUbmtK 

USEPA tUgkuut Scnming 
Lcwb 

MCL TmpWattr 

b 

MW-m MW-m MW-m l^-m MW-203 MW.2a3 MIV.203 MIV-2«3 MW.203 MW-2M MW-2M 
MIV»B AflV203 M1V203 MWOS AfW2a3 MW203 M1V203 MWlfa h^WliO MW2M MW2M 

3^^998 7/17A999 1VIV1999 SAmOO WXm 4/149002 7y9^0(M 1494900C M9005 b9419M Vi7n9» 

MW.2M MW-20tf MW.204 MW-2(M M1V>20« MW-2M MIV-20« MW.206 Miy-206 Mfy-200 MWr.206 MW-2P6 MW>206 MW.20fi AnV-206 
MlV20f MIV2M MIV20« MW204 MW2M MWTM MW20i MW20fi MW206 AflV206 MW206 MW206 Af1V206 M1V206 MM206 

1V1V1999 won won 4149002 j/i/not mo/iooi 49900s 4949999 ivivioss 449000 499001 4949002 7A9OM 1494900# 499005 

voteWa 
IfLl-THchl 

14Aa-Tetnichloroelhane 

1,l>THchIoroclhane 

1,1-DlchloniHhaiw 

1,1-Dkhlorocthnie 

l^THmcthylbenn 

U-Dichloroetfune 

l^-Ofehlomthme (total) 

U-Dichlorqm»pam 

2-ButBtioK (Methyl ethyl ketone) (MBK) 
2-HexBnone 

4^elhy|.2-pent«Kme (Methyl isobulyl ketone) (MIBK) 

Acetone 

Benaene 

Bromodkhloromethane 

Bromoform 

Bromomelhane (Methyl bromide) 

Gitbon disuindc « - • «• »-•-i_aroon vmcnionae 

Chlorobenrene 

^f^rofomi CTrichloromelhinc 
^•kromethane (Methyl chloride) 

^^Kl^-Dichlofoelhene »-l^-Oichloraethcne 

cIs-lA-Didiloiupropene 

Dibromochlofoinethane 

Ethylbenzene 

m4|>-X^ne 

Methylene chloride 

o-Xylene 

Styrene 

Tetrachlorocthene 

Toluene 
tran>-1.3-Dichloropropeni 

Trichloroethene 

02 

OJXS 

0.007 

0.005 

0.006 

0.005 

a006 
ai 

0JJ7 

0.7 

9.1 

0.000067 

OJOOOH 

0.0024 

034 

aoi5 
0.00015 

033 

030039 
7.1 

0.047 

2 
22 

0.00041 

030012 

03087 

1 
aooo2 
0.091 

21 

030019 

0.19 

037 

030015 
OLOOIS 

U 

U 

U 

U 

0305* 

U 
u 

•U 

0301J I 0313* I U 

U 

03QB 

03007* 1 

0.024 

0.003 J 

U 

0319 

U 

0327 

U 

nnro 

U 

U 

U 

U 
U 

0329 

U 

U 

U 

U 

0.014 

0.012 
U 

U 

0.021 

0.012 
U 

U 

0.011 

03099 

U 

U 

U 

U 

U 

U 
030291 

U 

U 

U 

U 

U 
03Q2J 

U 

U 

U 

U 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

u 
u 

Vii^l chloride 
Xylene (total) 

0.005 03048 U 0.003 J u u u u u u u u 0302 J 1 03058 B* 1 u u u u u u 03006) u u u u u u u 
. 13 . . . , . . . . . . - . - - - - - - - - - - - - - -
ai 13 u u u u u u u u u u u u u u u u u u u u u u u u u u 

0.005 030011 u u u u u u u u u u u u u u u u u u u u u u u u u u 
1 23 03049) 0.005 00064 u u u u u u 03043 J 0.006 u u u u u u u 03006) u u u u u u u 

0305 0302 U U U u u u u u u u u u u u u u u u u u u u u u u u 
aOQ2 0300016 U 1 0302]* 1 " u u u u u u u u u u u u u u u u u u u u u u u 

10 02 U u u u u u u u u u u u u u u u u u u u u u u u u u 

Senrf^ViilaHfei 
IXt-IWchlorebe 
l^-DkhlonibcnaK 
13«ichlorabcnzm 

lAS^TVIdil 
2/t^Trlchlorophenol 

li-Dichlorophmol 

^4-DiIIli%lphml 

Zii-DinHniphniol 
14-DlnilraloliMne 

3L64}|niliololii«iE 

Z-ChlaniraphdulBW 
Z-Chlonpheno! 

2-Melhylraphttnlaie 

Z-Mettiylphcnol 

Z-NllmhiUnc 
aJUIIwnnlMnni 

^^^^Dkhlcrobenxldine 

037 
03 

0.075 

03023 
037 

030043 

3.7 

0.0061 
0.11 

a73 

0373 

030022 

0.037 

X9 

0.18 

0.15 

1.8 

037 

0.00015 

oni) 
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TABLEAU 

HISTORIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINS,OHIO 

Sati^bLoatiiom 
SmmpbJD: 

SMmpUDmtt: 

USEPA Rn MlSen 
Lneb 

MCL TmpWaitr 

MW-m MW-m MW-203 MW.2d3 MW-203 AfW-203 htW-m MW-m MW-m MW.2M 
hfW203 AOV2a3 MW203 MIV203 MIV203 MIW03 MIV203 MiV303 MmtO MW2M 
vmssB wnm miA999 vx^ooo ^^ofa TA/IOM miAoot 4%^ 

MW'304 MW-lDi MW-204 MW-704 htW-SM MW-204 MW-204 htW~204 MWr206 MW-306 MW-206 M1V.20S MW-306 MW-206 MW-296 MW-W 
MW2M MmOt MW2M MIV2M MfV2M MWOi MW204 MW204 MW206 MW206 MW206 MW206 MW206 MW206 MfV2M MW2W 

4^:^999 11A1A999 SAAOOO ^AOOt tAWOl 7/2/200$ m4/XaO$ W2000 VlVim 11/ttA999 WOOQ WOOt $/H/20$l 7/t/2O0$ iq^420M 2/2/2000 

»4ilioanaine 
4,6'Dinlti&-2-nielhylphenol 
4TBniiiiophaiyl phenyl cthcr 
4-Chloro73Tnie%1phenol 
4-ai1oioenUine 
4<3ii myl phenyl 
4-MHhylpiieno| 
4-N<thiiniliiM 

4^itinphenol 

Ac<n.Fhlh.ne 
Aceniphthylera 

Anlhnoene 

nCIpyr 
»(b)fluc 

BR!Zo(gM)peiylaic 
Benib(k)nui>nntKa<e 

bii(2<lilofoeihoxy)nKliHine 
l>li(Z-ChlahM%l)edKr 

bta(2rEdiyihe>yl)phtliahlc (DEHF) 

BuiylbnzylpliliuilatolBBF) 
OiiyKhe 

Dlbenx(U.).nihn«ne 

OJ0002 

aoo6 

Diethyl phthabte 

pimHhylphtheliite 

Di-ii4w^iphlhitele (DBF) 

Di-iwKtyl phthilaie (DnOF) 

Flunaiithehe 

Fluorene 

HcxKhlorobeiae^ 
KewKhbrobutMitme 

Hexadiloro^tepcnMichc 

Hexaddoroeihane 
Indcho(lil5^pyrena 

0.001 

0X15 

Naphthalene 
Nitrabehnne 
NiNitroaodi<4»^pn^iy)ainln 
N-Nlbns^pheivlafnine 
ftnlachionniienol 0101 

Phenol 
Pyrene 

0.0037 

3.7 

aD0034 

0.18 

00034 

22 

11 

0X00029 
0.0000029 

0X00029 

0X0029 

0:11 

OX0OO12 
0X048 

0.035 
aoa29 

00000029 
a037 

29 

3.7 

13 

13 
0X00042 

a00086 
0.22 

00048 
0X00029 

o;p7i 
0X0014 

0.00012 
0X000096 

oxn4 
0.00056 

11 

1.1 

atA0BSM(11) 
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TABLEAU 

HISTORIC GROUNDWATER ANALVnCAL RESULTS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINEFOHIO 

SmpULoemHaK 
SmpbtD; 
UmpUDmlK 

Pmrmmtttr 

MW-m Mw-m MW-na Mw^va MW-m MW-m MW-HH MW-IU Mw-ies MW-M »fw-2M 
MHWB Mwzos mrnn uwm uwm Mwm Mmm Mwa Mwm MMQM MIVZM 

V2VI9M Z/17A999 11/11/1199 S/IVMOO WMOI VU/im 7/1/190* IVtVlOOt WMB V1V1999 1/17A999 

MW-m MWrlO* MW-m MW-lOt MW-m MW-2M MHr-204 MVf^loe MW-196 MW-2W MW-2W MW-206 MW-2M MW-2M MW-206 
MMI2M MIV2M MW2M MW2M MIV2M MW2M M1V2M MW206 MW206 MW2W MW206 MW2M MWlOt MWlOf MW2M 

11A1A999 SA/IAOO f/S/mn SAIAm 7/1/190* ivt*/100* VV190S 1A9A999 11A1A999 S/iAOao 0/1/1991 VHAOOl 7/1/190* IVltOOOt WOOS 

USEPAHtgicmlSm 

MCL TopWMtlr 
b 

Aluminum 
Antimory 
Anenk 
Buium 
BeiylUum 
Cidmium 
aidum 
Ouonituin 
Cbbalt 
Copper 
cyanide (total) 
lion 

Iron (dissolved) 
Lead 
Magnesium 

0.006 

0.01 

2 

OJXH 

37 
0.015 

OilOOOiS 

73 
0.073 
oins 

0ill9" 

Mercury 
Nkkel 
Ritosiiuin 
Sdenium 
SUver 

13 
0.2 

aois 

osm 

OJOB 

aoii 
13 
0.73 

26 

26 

^^Mdlum 

038 
0300S7 

0.73 

0.18 

0.18 

OiNS 

Zinc 
0.18 

11 

I I 0333** I 0328* I 
035 0.7 

0.024 

2A 

U 

43 

U 

3.1 
03049 

3.1 

U 

23 
U 

Aroclar.l016(PCB-1016) 

Anjdor-1221 (FCB-1221) 

Aioclor.lZ32(FC&r1232) 

AiDdoi^l242(FCB-1242) 

Aroclor-1248 (PCB-124B) 

Aroclor-1254(PCB-12M) 

Aio^r-1260(PCB.1260) 

030096 

03000068 

0300034 

0300094 

0300034 

0.000034 

4^'-DDD 

43'-DDB 

M'^DT 
Aldrin 
alpha-BHC 
alplia43ilordaiie 
beta-BHC 
delta-BHC 
Diddrin 
Bidcmilhnl 
Endonilfan n 
Endaulhnnlhic 
Endrin 
EndtlnaldeiTdc 
Endtin ketone 
ffninie-BHC(Undene) 
genuneOiloidane 
Hepbddor 
Heplechlor epoxide 

030028 
P-OOW 
oonfff 

0300004 
0.000011 

0300037 

03000042 

0302 0311 

0.0002 0300061 

a.i)OM aooaois 
03002 0.0000074 
034 ai8 
0303 0300061 
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TABLEAU 

HISTORIC GROUNDWATER ANALYIICAL RESULTS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

StmpULoatioK 
SmtpbtD: 
SmmfUDrntt! 

Pmmtttr 

USEPARtgiommlScnmmi 
Lmk 

MW-m MW-m MW-203 MW-m AnV-203 MIV-2S3 MW-203 MW-M MW-m MW-2M 
Miv2ia Mina3 MWita Mwm Miv2i» Mvau MWOJ Mmm Mvnti MW2M 

Vi7/im ivitAni snnMoo wem s/uma T/vim mi/20ot vimes vufisM 

MCL 
M 

TapWabr 
b 

MW-2M MIV-2M MW-2M MW-2«4 MIV-IM MW-2M MIV-2M MW-204 MW-IM MW-2K MW-2M MW-2M MW-206 MW-2M MW-2W MW-2M 
MW204 MW204 MW204 MIV2M MW2M MMQM MWZM MWM MMWW MW2M MW20S MW2M MW3W imnK AfMI2W MHSW 

iiAi/im sflmno swm vivian 7/1/100* m*/ioo* wooo i/ivim ii/it/iooo s/viooo wion vii/iooi 7/1/100* ivi*7ioo* ta/ioos 

EOwne 
Ethene 
Methane 

GmtrmlCtuMi$tn 
AlMinityp total (as CaC03) 
Amihonla-N 
Chloride 
Nitrate (as N) 
Sulfate 
Total organic carbon (TOC) 

10 

OiQE/OinSD 

D.9iE/0,2SE 

540 
33 
753 

U 
343 
7 

0323 
U 

13D/033E 

430 
2.9 

67.1 
U 

33.6 
11 

0.016 
U 

57D/0iD7E 

800 
5.4 
563 

U 
13 

0321 
U 

23D/034E 

470 
4A 

59.2 
U 

13 
9 

03018 

350 

10 

An conoenbations are expre 
noted: 

B - Value Is real but above i) 

ed in units of milligrams per litre (mg/L) unlem otherwise 

it dete^on limit and below contract-required 
detection limit (Inorgsnka). 
B- Compound is found in tfw associate Uaiik as weD as in the sample (Oigsnia). 
D - Rmit was obtained from the analyab of a dilutioiL 

B - Ihls nag Idenlirics cxmpounds whose concentrations exceed foe calibration range of the 
GC/MS instrument 
J -Indicates an estimated value. 

P - Indicates there is a gecetv than 25% difference for detected conoentratiaiu between two 
GC coiiiiiiiis. liie lower of the two values is reported. 
U - Compound was aiulyzed for Iwt not detected. 
--Not applicable. 

CRA 03040 pi) 



TABLEAU 

mStORIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Page 13 of 20 

SmmpULoaitunc 

SampkW: 

SmmpUDatm 

MW-207 MW-207 MW.207 MHt»7 MW-707 MIV-2a7 MIV,207 MW^M7 MIV-2H MW-7M MW-2M MIV-2M MIV-2M MW-2M MW-2M MW-2M MW-7«9 

MIW07 MW207 AOWD7 MtV2B7 MWm MHI207 MW2»7 MIV207 jMmM MWiM ArW2» MIWW MW2W MtV2M MtV2W MHI2W MWMW 

tflVtm ii/ir/im s/V2m wtm vtinm y/i/iaot mi/ioM wtats vivify miA»9i wooo wnm viwm y/t/nM ivuflnot wms tmisia 
USEPA Rtgioiut Sowwfm 

Lath 

MCI TtpWtter 

b 

MW-m MW-209 MW-2e9 MW-2e9 JMW-209 MMr-209 MW-TW MMr-»0 MHr-210 MW-2ie 
MM2e9 MVaOb MW2M MIVTM MW2M MW209 MW2M MW220 MmiO MIV210 

iVtVi999 WOOO won 4^42002 JMOOi mWOi WOOS 1/19^999 11/t1A999 5^4*3000 

Volatito 

1,l,MVlchlaroethane 

l,l93U-Tebadiloroelh«ne 

l,1a2-TMchlaniethine 

1.1-Dlchloroelham 

14-Dkhlomlhene 

lA4-'IHiMlliyIbeniene 

U-Dfchloraethaiw 

U-DkJilororihene (total) 

1.2-Dkhlonipropane 
2-Butafione ^ettiyl etfiyl ketone) (MEK) 

2-Heunone 

4-Methyl-2-pntaone (Melhjrt isobutyl ketone) (MIBK) 

Acetone 

Bcnaene 

BromodkhlonMnelhane 

Bromomethene (Methyl brpmide) 

Cbibon disulfide 

Orbon tetrachloride 

Chlorobeittene 

Chloro 

^^fofoimCnid 
^^Hiroinelhene (I 

^^UMiIoroel 

nelhene (Methyl chloride) 

•UMiloroethene 

ds-i; 
Dibro 

Ethylbencehe 

mfcp-Xyiene 

Methylene chloride 

o-Xylene 

S^rrene' 

Tebvchloraethene 

Toluene 

transrl^bkhlorapr 

Trichloroethene 

Vinyl dilorldc 

Xylene (total) 

0^ 

0.006 

0.007 

0,^05 

0B05 

aoo5 

aoc6 
0.1 

0B7 

0.7 

9.1 

0J000067 

0.00024 

OJXQi 

034 

0.015 

030015 

033 

030099 

7.1 

a047 

2 

22 

0.00041 

030012 
03085 
03087 

1 
a0002 
ao9i 

21 
030019 

0.19 

037 

0.00015 

0.0015 

U 

U 

U 

U 

U 
U 

U 

U 

U 

U 

U 

U 

U 
U 

u 
u 

u 
u 

If 

0302 J 

0305 0.0018 0003J U u u u u u u 0.0G08J 
. 13 . - . . - . - -

01 13 u u u u u u u u u 
0305 030011 u u u u u u u u u 

1 23 . 0.004 J u u u u u u u 0302 J 

0305 0302 U u u u u u u u O.OOZJ 

0.002 0.000016 U u u u u u u u 1 0.001 J' 1 
10 02 U u u u u u u u u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

" i: 

i; 

u 

u 
u 

u 
u 

u 
u 

a008B** 0351B"* 

u 
u 

0307 

U 

U 

u 
u 

u 
u 

u 
u 

tf 

u 
u 
u 

u 
0316 

a 
0345 

U 

0.014 

0.0007J I 0314 B'* I 

u u u u u u u u u u 
u u u u u u u u u u 
u u u u u u u 03017J u u 

u u u u u u u u u u u u u u u 
u u u u u u u u u u u u u u u 
u u u u u u u u u u u u u u u 

I 038r* I aTb* I 0358* I 

lA4-Trich1orobcngene 
13-Dlch1ori)benxene 
13^Dich]on]benKene 
ly4^DidUorobenzeM 
2943-'Mchl(«iphehol 

2Afr-lVlchlon7henol 
2^Dichloropheiiol 

294rDliiicthy1iihenol 

2^Pinltiophehol 

2^iiiitratoluene 

^erDinitrotoluene 

2-ChlonraphlhalHK 

2<3ilorapiKiiol 
2.Meihyl>»I>>>0<«l<n* 

2-MethylFhcnal 
2-Nitranlline 

007 

OA 

0075 

037 

0.00043 

3.7 

03061 

0.11 

a73 

a073 

a00023 

a037 

2.9 

0.18 

015 

13 
037 

0.00015 

OkAflSStttpi) 
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TABLEAU 

HiStORiC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND tANDHLL SITE 

MORAINE, OHIO 

S*mpULocMiioK 

SmmpUtD: 

SampUDMtK 

MW'lOr MW'207 MW-207 MW.207 MW.207 MW-W7 MW.207 MW'207 MW-208 kfW-20i AfW-TU MW'20B MW'208 MW-2M MW-2W AfW-2M MW'209 
MW207 hfW207 MW207 hnV207 MW207 MW207 ^ MW207 MW207 AfW208 MMOS MfV208 AnV20B MWZOS MW208 MW2W AfW208 MW2d9 

2/ii^999 tlA1A999 WiOOO WOOi ^^002 7A/2Mt W^OOt WtBSB 2/1^999 W1A999 WO09 WOOl «1«30Q2 7/l/2aOi 1(^1^200$ WOOS 2/22/1999 
U5EPA Rtghmil Senmttig 

Lmth 

MCI TapWm^ 

b 

MW-209 MW'209 MW-209 MW-269 MWrin MW-209 MW'209 MW-ilO 

MW209 AfW209 MW209 MW209 htW209 MW209 MW209 MW210 

11/i1/l999 WOOO wool ^W02 7/2/2000 W0/2OO0 0/2/2OOS 2/10/1999 

MW-UO ktW'210 

MW2J0 MW2iO 

11A1A999 WlO/2000 

a-Nitmniline 
4,6-pinlliD-2-imlhylpheiiol 

4-Bromophefqrl phenyl ether 

4-Chloro^ineqiylphenol 

40iionieiiiUne 

4<:hlonphenyl phenyl ether 

4^etliy]phenol 

4-Nltroanl»ne 

4.Nitraphenpl. 

Aoenaphthene 

Aoenaphthylm 

Anthnccne 
BeraBo(a)anthracm 

a0037 

3.7 
a00Q34 

ai8 
0.tKO0 

22 

00002 

o(b)nu 

11 

0.0000029 

0.000029 

BeciB)<s,lvi)payl«« 

Benxo(k)fiuoranthene 

bis(2^oioelliyl)etlier 

bi8(2:Btliylheiyl)phtliBlate (DEHF) 

Butyl bera^ljihthalale (BBP) 

Chryacne 

Dibeni(a,h)ahtKncene 

bibeimtfurin 

0006 

Diethyl phthalate 

Dimethyl phdiaiate 

Di^iHbii^lplittialate (DBF) 

Oi-iHXtyl phthaiale (DnOH 

Pluoranqiene 

niioicne 
Hexachlombeneene 

Hexachiorabutadiene 

HexadiiottKydapcntadlcne 

Heudiloracthane 
indenoOA^P)™® 
I^hpnine 

Naphthateitt 

Nitrobencene 
N-Nitremdi-hrpippylainii* 

hPaiboaodiphenylamlne 

Ftet^brtfphml 

Fhenanthrehe 

Phenol 

I^riene 

000029 -

Oil 

0000012 

00048 
O035 
OOQ» 

00000029 
01137 

29 

3.7 

OOOl 

0.06 

Oixn 

15 

15 
0.000042 

050086 

0.22 

O0O48 

0500029 

0571 
000014 
0.00012 

05000096 

O0i4 

050056 

11 
1i1 

OtA 0^(11) 



TABLEAU 

HISTORIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDITLL SITE 

MORAINE, OtQO 

15 of 20 

Sanqffa loaUoK 
SrnipUID; 
SmifUDmf: 

Pmmmtttr 

MW-i07 MW-2S7 MIV.207 MW-2«7 MW-207 MIV-707 MW-207 MW-2g7 MW-2M MW-iU MIV-2M AfW-TM MIV-2W MMr-2M MW-2M MW-2M MW-209 
MW207 MW207 MW207 MIW07 MIV207 MIV207 MW2«7 Mni207 MmW MIVIM MW2U Af1V2M MW2W MM2M MWZM MtV2M MWM 

Wtfim wvi9»» wmao wmm vuflm 7/V2BO* iVttflUM W2MS zflVisif iiAVim MWOW wum vicuna IMUM WIWUM wmi va/tm 
USEPAtlm 

Lmb 
MCL TtpWtittr 

Mw-m Mw-m MW-m Mw-m Mw-209 MW-209 Mw-209 MW-210 
MW20S MW2t9 MW2M MWI09 MW209 MIV209 MWIO 

1VIVISS9 S4W0M MWwn 7/^9«M i»i«9oof 4i3aMs z/ivisaa 

MWr2U MW-ZtO 
MW210 MW210 

tlAViaSf snV2(IOO 

Aluinininn 
AnUmony 

Anmic 
Barium 
BeiylUum 
Cadmium 
Caldum 
Chromium 
ColMit 

Copper 
Cyanide (lotai) 

Iron 
Iron (diawlved) 

Lead 

0JOO6 

0.01 

2 
0.004 
Qjoas 

37 
0.015 -

OJW0045 I o.oia'* I 
73 U 

0.073 
0.018 U 

U 

033 

0332* 
063 

U 

U 

0.065 

U 

0334 

13 
03 

0.015 

aoii 
13 
0.73 

26 

26 23 

U 

1.3 

U 0J« 
2.7 

U 

Manganese 

Mercury 
Nidcel 
Potassium 
Selenium 
SUver 

nnm 
038 

030057 
a73 

0.05 

^inadlum 

0.18 
0.18 

0302 

Zinc 
0.18 
11 

ESBt 
Aroclor-1016(PCB-I016) 
Aroclor-1221 (PCB-1221) 
Aroclor-1232 (PCB-1239 
AroclOT-1242(PCB-1242) 
Aroclor-1M(FCB-1248) 
ArocIor-1254(PCB-1254) 
Arocl6r-1260(PCB-126(Q 

030096 

03000068 
0300094 
0.000034 
POffWM 
0300034 

AA'-ODD 
4A'-ODE 
4A'-DDT 
AUrin 
alpharBHC 
alphfrOilordane 
beta-BHC 
dclts-BHC 

DIeldrin 
Hndoaulbiil 
Endosulhn n 
EndasulfonsuUate 
Bndrin 
Bndrin aldehyde 
Bndrin ketone 
gainma-BHC (lindane) 
gamma-Qilordane 

030028 
03002 
03002 

0300004 
0300011 

0300037 

030000tt 

0302 0311 

03002 0300061 

Hieptachlv^pcudde 03002 
0.04 

0.000015 

0.0000074 
ai8 

aoooo6i 

oiAaaMttni) 
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TABLEAU 

HISTORIC GROUNDWATER ANALYtlCAL RESULTS 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

SmmpkLoe^tioK 
Simple ID; 
SamphDrntt: 

MW'2b7 JilW'207 
MW197 MWm 

7/1^999 11/IJA999 

MW'207 K4W'207 
MW207 AflV207 
^W90 worn 

MIV-207 MW-207 MIV-2a7 MW.207 MIV-2W MW-2M 
Mm07 MW207 M1V207 MWZ07 htW208 M1V2« 

7A/90M ^y^^299i wmi 7AVi999 nninm 
USEPA Regional Satembig 

Uoth 

MCL r«pW«ter 
b 

MW'2M ^.2M MW.20f MW-^ MW-2M MW-2« MIV.209 

MW20S M1V20S M1V2M MVilW AfW2O0 M1V2M AflV209 

W900 €^9nam 4^49002 7/l/iaOi 9/ams W/i999 

MW.209 MW-209 MW-209 MW^209 MWP20S MW-209 MW-209 MW-210 

MW209 AnUM M1V209 MIV2M M1V209 M1V309 MW209 MWDO 

lWn9» S/WM W20n ^43002 7>a^0N WWM WXm 7^^999 

MW.210 MW.»0 

MW210 MW210 

11A1/I999 ^(yiOOO 

gam 
BtfHhe 

Etfiene 

GeweralChaeriefni 
Alkftlihity, total (u CtCOi) 
Ammonia-N 
Chloride 
Nitrate (as N) 
Sulfate 
Total organic caibon (TOQ 

10 

OJOOli 
V 

OjJW 

an 
u 

193 

8A 
46.1 

5 

O.OIfi 
u 

a059 

SCO 
0.3 

03 
59.6 

3 

0304 
U 

0L2BE/039D 

340 
1 

39.1 
U 

78 
4 

aool 
u 

0.062 D/0.088B 

510 

U 
198 
a9 
58.9 
2 

Nolec 
.AO concentnlians are pepwawfl in unib of milligrams per litic (mg/L) unless otherwise 
noted. 

B-Value b reel but above ii it detection limit and below amtract-requiied 
detection limit: (Inoiganla). 
B - Compound is found In the asaodated bUnk as weD as in the sample (Organks). 
D - Result was obtain^ from the analym of a dlliitioiL 

E - Thb flag identifies compounds whose oomientratfons exceed (he callfaration range of the 
GC/MS instrument 
J - Indicates ah eathiiated value. 

P - Indicates there b a greater than 25% dtffeience for delected concentrations between two 
GCoolumns. Hie lowv of the bvo values b reported. 
U - Cbmpound was snalyndifor but not detected. 
"Not applicable. 

CIIA03B44»(I1) 
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TABLE A13 

HISTORIC GROUNDWATER ANALYHCAL RESULTS 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

SMmpblD: 

SmiplcOflte 

Voimtilm 

1,14-1>ichloroelhine 

1,1/%2-Tctnchlaroethaiie 

Ll^rTrichJoroelhine 

l^l^PMUomlhane 

1,1-DichloroetHm 

lA4.'minelhyIber«eM 

l^-DkhlomriuM 

l>Dichloroelhene(toUl) 

i;t-DiclUorDpnipine 

2-Butanone (Metl^l clhyl ketone) (MBK) 
2^Hennone 
4-MelhyV^-penlBnone (Methyl isobutyl ketone) (MIBK) 
Acetone 

ctha 

lethyl bcomide) 

Cilbondieuiridc 

CeriNm tetrachloride 

OikMrobenzene 

Chloroform (Trichloiomethene) 

Ghloiomcthmie (Methyl chloride) 

cie-U-Oidiloraettwne 

ds-l^-Dkhloroprope 
Di-bromochloiometha 
Bthylbencene 

USEPAR 

MGL 

e 

0^ 

0.006 

0.007 

0.005 

(UMB 

0005 
0.1 

Mi Sen 

0JO7 

0.7 

MW'2iO MIV-210 MW-210 MIV-210 MMr.210 

MW210 MW2J0 MW210 MW2J0 MW210 

won o/i4/2m 7/i/im lonvioo* 

repWetiir 
b 

9.1 U 

0.000067 U 

0il0024 -
Dil024 u 
034 . 
0015 -

OilODiS u 
033 u 

0iXI039 -
7.1 -

0047 -
2 . 
22 u 

000041 u 
0.00012 -
OilQBS u 
0iXB7 -

1 -
0.0002 r 

0.091 u 
21 u 

0i)0019 

019 

037 

0.00015 
0.0015 

u 
0.013 

U 

0.041 

U 

0.045 

U 

U 

U 

0il33 

MIV-212 MW.212 MW-212 M1V-212 MW-212 MW'212 MM^212 MlV-212 SDOOl SOOOl SDOn SD002 SDtXMA SD0M4 SDOOM SDOOS SD005 
MW212 MWJH MWm MVmZ MW2M MW212 Miy2J2 MW212 SOCWDOl SOCWDM SOCMIW2 SOCiVIW SOCMIMB SDCWOW SDCMMr SpCWSOS SOGWm 

VIVI9M ii/ivim sflvim won wufion 7/I/UM wwi* waos viVisot 2/ivuot iflvtm vivisat visfisss vivtsM vnnut TflSfox vu/nos 

Ihiplinb 

ojxns 0.0008 0i)0i2 I oj)02«^ I ojxnsu ojxxBU oinosu oinosu o.ooosu 

OJMOSU aooosu 0.0005 U 0.0005U OJ)00« 0.0005 U 0J1005U OJXKBU 0.0005 
0.0005U I 0.0009* I OJ0005> | 0XI0O5U | 011009* | OilOOSU | OJI008* I Oi*MSU OJI005U 

U I 021012' I 021009* I OJMOB^ | OJOW* | OJOOO' I 0iM06* | OJOOS* I 00007^ | 021016^ 

U . - . - - -

OilOOSU OOOOSU 

OJXXBU 0.0005 U 

mAp-Xyiene - - - - - OOOOQ6U oooosu 
Methylene chloride OiXB 00048 U U u u U u 1 00054B* 1 u u u u u u - -
o-Xylene - 1.2 - - - - - - - - - - - • - 0.0005 U oooosu 
Styrcne 01 1.6 u u u u u u u u u u u u u - -

OiXS 0.00011 u u u u u u u u u u u u u - -
Toluene 1 23 u u u u u 0.002 J 0.0Q6B 0iX)66 u u u u u oixns oixns 
tran»^13-I>ichloropropene 
.m. r -«-l- •« 1 ncnioroemene 

. . _ . . . - - - - - - - - - -tran»^13-I>ichloropropene 
.m. r -«-l- •« 1 ncnioroemene OiXB OiXQ 1 0J03^ 1 OOTS"* 1 0.17* 1 025* 1 0.,,- 1 u U u u u u u u 1 0i»«' 1 1 OJMKU^ 1 
Vinyl diloride OOQ2 0.000016 u u u U u u u u u u u u u oooosu 0.0005 U 

Xylene (total) 10 02 U u u U u u u u u u u u u - -

oxm 

0.0006 U 
0.0006 

oixna 

0.0005 U 
0.0005 U 

ojnosu OiNXBU OilOOSU OilOOSU OiXMBU 

aooosu oixxBU 

0i»19 ojom 

OilOOSU 

OilOOB 

0il012 

Oin24 

oixns 

OilOOSU 
0.0007 

OilOOSU 
0il007 

OilOOS 
0il009 

OilOOS U 0.0005 u odoos u 

oixns 

0007^ 

Oixns 

oiiau' 

0.0021 

OilOOSU 

0iXXI7 

0.0009 

0iXI07 

0.0029 

Seiiri-Velerilea 

i;U-Trichlorobenzenc 

1^-Didilonibenzene 

l>Dichlorobenzene 

lA^khlorobeniene 

TA^S-lridilorophenol 

2A6-1richlorophenol 

2A^Dichlfiropheno1 

2AA»inethyiidienol 
2A-Dinltniphenol 

liWitiDtoluerie 
2.64nnjirotoluene 

l^oronaphthelene 

2rCMdniph«io) 

2-Methyliiiphlhilnic 
2.MclliylphRiol 

2^lln»niline 

2-Nitrophenol 

S^'-Dkhlorobentldine 

0iJ7 

OA 

OSffS 

0.0023 
037 

0.00043 

3.7 

OiXtfl 

0.11 

a73 
0073 

0.037 

19 

0.18 

015 

13 

037 

oixxns 
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TABLEAU 

HISTORIC GROUNDWATER ANALYIICAL RESULTS 
SOUTH DAYTON:DUMF'ANb:LANDFaL SITE 

MORAlNROinO 

SMmpUtocMtiOK 

SmmpUlD: 

SmiipUDmtt: 

MW-219 hfw-m hfWrm 
M1V210 MWZfO MWIIO 

AfHr-210 
MW2iO 

hfw-m 
MW210 

(^20n ^V2092 7M00i W^lOOt 

USEPARm 
Lntb 

MCL TapWattr 

MW'212 MW'212 MW-212 MW-212 MWr212 MW-m MW-212 MfV-212 SDOOl SDOOf SD002 SD002 SQOOM SOOOM SOOOM S0005 SD005 

MIV2I2 MW212 MIV212 M1V212 MfV212 M1V212 MW2I2 MW212 5DGWD01 SDCWDM SDGWm SDGW003 SDCVOOS SDCWOOS SDCWm SDCYAm ^W009 

2/1^999 miA999 ^^2900 4«4001 ^^902 7A/290f 10^4^00* 1^3^2095 2/l9n999 T/n/im 2/W9S9 2/19^1999 2fl3n999 2/12/1999 2/2V1999 2/29/1999 2/19/1999 

S^itroaniline 
4^init^^-^lIwlhylphalol 

lophenyl phenyl c 
4<2il ^Iph. 
4-Chl 
4-Chluiuplieiyl phenyl ether 
4-Melhylphenol 
4-Nitraaniline 
4^llirDphenol 
Acraphthene 
Aoeniphti^lcne 
Anttincene 
Bcnep(a)anthrecene 
Bcnzo(a)pyrene 
Bcnz6(b)fHioranlhene 
BcnaD(g4i4)peiylcne 

bis(2:ChioroeihoKy)hielhaiie 

bti(2TChlomthyl)elher 

bl>(^BthyIhexyI)phlh«lete (DBHP) 

Bulyl bcn^lphlhalalc (BBF) 

Chiysene 
bibenr(Ch)>hlhnK»ne 

a00Q2 

aoo6 

Diethylphlhalete 

Dlinell^lphlhalate 

DH>^lyl^thaletc (DBF) 

DlriwKtyi phthalate (DnOF) 

Fluonnthene 

HenkMoiobuladlene 

0.001 

OJOS 
He 
Indcno(i;23-oi)ipyrene 

Napht 

N-Nitroaodlmfpropylai 
»dlFhenybmii 

PentKhlorophe 

Fhefunti 

Phenol 

ojxn 

0.0097 

3.7 
0L00034 

. ai8 
a0034 

2.2 

11 
0^100029 

a0000029 
0.000029 

0.00029 
ail 

OJ)O0O12 

0.0048 

0.035 

0.0029 
000M029 

0.037 

29 

3.7 

1.5 

IS 
92200092 

0.00086 

032 

0.0048 

0000029 

OJITI 

0;00014 

0DQdl2 

00000096 

01114 

0.00056 

11 

1.1 

auoBNttot) 
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TABLEAU 

HISTORIC GROUNDWATER ANALYnCAL RESULTS 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINErOHIO 

toMfioiC 

S«9il>iP; 

SmpfeDate 

hfW'ltO MHMIO MW-210 MW-210 MWrTiO MW-m 
Mvnio Mvmo AOV»O Mwiio Mmio Mwin 
Wim 7/VMM mS/190% 9wns 2/l9/i399 

MW.222 MIV-212 MW.212 MIV.212 MW.212 MW-212 MW.212 SDOOl 
MW212 MIV212 MW212 MW212 MIVZI2 MW212 MViltl SDCVmi 

llAtA999 ^lyiOOO won 4^42002 7/WflO# W4/200t *3^ ^9^996 

SDOOl SD002 5D002 SOOOU SDOOM 
SDCWDOO SOGWDOZ 5DGWD03 SDGWDOS 5DCWD00 
Z/2I/I996 Z/m996 J/2^996 2/13/1996 2/13/1996 

USEPil JCiifibiuil ScMrfiv 
Uvth 

SDpOiA SDOOS S0005 

SOGWD07 5DG1V008 SDCWDOO 

2/3yi996 IW996 2/2^9K 

DupUcmt* 

peremater MCL TapWafer 
a b 

Milala 

Alundnum 37 

Antimony 0X06 0.015 

Araenic 0.01 0X00045 

Barium 2 73 

BoylUum aooi 0.073 

Cadmium 0X05 0X18 

Calcium -
Chromium 

Cobalt - 0.011 

Ctapper 13 15 
cyanide (tolaO 03 0.73 

Iron - 26 

Inm(dlasoivad) - 26 

Lead 0X15 

U 

0.013 

1.2 

U 

Mil 

Mercury 
Nickel 

Pbtassium 
Selenium 

Silver 

Sodium 

-Pienium 

Vanidlum 

Zinc 

OiXQ 
0J8 

0.00057 
0.73 

0J6 

OiXB 

0.18 

0.18 

0.18 
11 

E£Bl 
AiDclor-1016(PCB-1016) 

Aiwloi^l221 (FCB-1221) 

Aroclor.l232(PCB-1232) 

Aroclor-1342 (PCB-1242) 

AIDCIOM248(FCB-124S) 

Aniclor-12S4(FC:B-1254) 

Aroclor-1360(FCB-1260) 

0X0096 

0.0000068 

0.000034 

O.OOOOM 

O.OOOOM 

0X00034 

M'-UDD 

4A''DDH 
4A'43DT 

Aldrin 
•Ipha-DHC 

el^heOilordane 

beto^BHC 

ddta-BHC 
Dleldrin 

BhdoniUanl 

Bhdanilfiknn 

^onilfannilfete 

Endrin 

EndrineMd^de 

gemnuhBHC (lindane) 

prnmerGhlordane 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

0X0028 

0X002 

0X002 

0X00004 

0.000011 

0.000037 

0X02 0X11 

0X002 0.000061 

aQ004 0.000015 

0X002 0.0000074 

0.04 0.18 

0X03 0.000061 

api) 
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TABLE A13 

HISTORIC GROUNDWATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

SmmpULoemHom 
SmmpUJD: 
SrnmphDmta: 

MW'ZIO hfW'210 MW-nO 
MW210 MW210 MW210 

MW-210 
MW210 

MW-nO 
Mvmo 

won ^4^002 7/1/2004 wm04 woos 

MW-212 
MiV212 

tfSEPAR^foi 

MCL TMpWMter 
b 

htW'2i2 

AfW212 

1VIVI999 

MHr-212 MMr^2 MW-2I2 MIV-'212 

MIV212 AflV212 AflV212 MW212 

MW'212 

MW212 

MW-212 

MW212 

5D001 SDOOl 5O0D2 SD002 SDOOM SDOOM 5D00M 

^42000 wool O/lWai 7/2/2004 W4/2O04 0/3/2OK 2AW199S 2/ll/im 2/2iyi996 2/21^1996 2/2^1996 2/20/1990 

SD005 
SDCHWn SDGWDM SDGWINB SDGWDO} 5DGWM5 SDCWDOS SDGWD07 SDCWOM 

2fi3n996 2/2^990 

spoos 

SDGIW09 

2W1990 

Etfiene 
Mclhanf 

aool 
U 

03B/13D 

QmmicHppiMtrH 
Alkalinily, total (at CaCOS) 
Ammonla-N 
Oilonde 
Niinta (as N) 
Sulfate 
Total or^nlc caibon Croq 

10 58 

270 

1.7 
963 

U 

943 

4 

All conoentralionB am cxpiaMed In units of mllHgrains per litre (mg/L) u 

B • Value te real, tet above instrumail detectlan limil and below conliacl-fequiM 
dctiectkmiliinit (Inoiganks). 

B • Compound ia found in the aasociated blaidc at weD at in the temple (iDrpinlca). 
D - Result was otoiiied froni the analysit of a dilution. 

E - thia flag identifict compounds whose concentrations exceed the calibration range of the 
GC/MSintliument 
J' Indkates an cstiinated value. 

P - Indicates there it a greater than 2S% diffcnnoe for detected conoentrattont between two 
GCcolumtit. The lower of the two values it reported. 
U - Compound was ahalyied for but not detected^ 
--Not applicable. 

aiA<nM4S(iO 
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TABLE Al^ 

HISTORIC SURFACE WATER ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDFaL SITE 

MORAINE, OHIO 

SmipttLoaiUoK SW-1-99 SW-l-tW StV-2-99 SIV-2-00 SW-3-99 SW-3-00 

StmpUID; SW-1 SW-1 SW-2 SIV-2 SMr-3 SW^ 

SsitqrlcDate iaV199S vmooo •0W999 yiz^ooo *26^909 V12/2000 

SsmpfiivConpsiq^; Payne Payne Payne Payne Payne Payne 

LcMis 

MCL 
a 

TapWafcr 
b 

Vofsfites 
M.I-Tiidiloroethane 0.2 9.1 0.0050 U 011050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

l,lA2-TetrachIoroethsne - 0.000067 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

1,1.2-Trichloroeaiane 0.005 0.00024 O.OOSOU 0.0050 U 0.0050 U 0.0050 U 0.0060 U o.aosou 
l,l-i3ichloroethane - 0.0024 0.0050 U 0.0050 U 0.0650 U 0.0050 U 0.0050 U 0.0050 U 

I.l-Dichloroetheiie 0.007 . 0J4 0.0050 U . 0.0050 U 0.0050 U 0.0050 U aoo5ou 0.0050 U 

IJ-Dichloraelhsne 0.005 0.00015 0.0050 U 0.0050 U 0.0050 U 0.0050 U 00050 U 01)050 U 
- 0J3 0.0050 U 0.0050 U 0.0050 U 0.0050 U o.na5nu 0.0050 U 

1,2-DicliloiDpiopsne 0.005 0.00039 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

2-Butanone (Methyl ediyl ketone) (MEK) - 7.1 0B2U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 

2-Hexanane - 0.047 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 

4-McthyI-2-penlanone (Methyl isobutyi ketone) (MIBK) - 2 0B2U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 

Acetone - 22 0.02 U 0.02 U 0.02 U 0.02 U 0.02U 0.02 U 

Benzene 0.005 0.00041 0.0050 U O.OOSOU 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

Biomodichloramethane - 0.00012 0.0050 U 0.0050 U 011050 U 0.0050 U 0.0050 U 0.0050 U 

Bioiiiufuiiii - 0.00B5 0.0050 U 0.0050 U 011050 U 0.0050 U 0.0050 U 0.0050 U 

Bromomcthane (Methyl bnnnide) - 0.0087 0.01 U 0.01U 0.01 U o!oiu 0.01 U 0.01 U 

Carbon disulfide - 1 0.0050 U 0.0050U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

Carbon tetnchloiide 0.005 0.0002 011050 U 0.0050 U 0.0050 U 0D05OU 0.0050 U 0.0050 U 
0.1 0.091 011050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

Chloioethane - 21 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 

- 0.00019 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

Chloromethane (Methyl chloride) - 0.19 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 

cis-l>Dichloiopropene - - aoosou 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 
- 0.00015 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

Ediylbenzene 0.7 0.0015 0.0050 U 0.0050 U 0.0050 U nnnsou 0.0050 U 0.0050 U 

0.005 0.0048 0.0050 U 0.0050 U noowu 0.0050 u 0.0050 U 0.0050.U 

Styrene 0.1 1.6 ODOSOU onosou 0.0050 U 0.00501) 0.0050 U 0.0050 U 

Tetrachloioethene OiXlS 0.00011 011050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

Toluene 1 Z3 0.0050 U 0.0050 0 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

trans-13-Dichluiupiupene - - 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 

0.005 0.002 0.0050 U 0.0050 U 0.0050 U 0.0050U 0.0050 U 0.0050 U 

Vinyl chloride 0.002 0.000016 ODIU 0.01 u 0.01 u 0.01 u 0.01 U 0.01 U 

Xylene (total) . 10 0.2 0.0050 U 011050 U 011050 U 0.0050 U 0.0050 U 0.0050 U 

Notes: 
An concentnilloni are expressed in units of milligrams per litre 
(mg/L) unless olheiwise noted. 

U - Compound was analyied for but not detecled. 

aiAoostopi) 



TABLE A13 

HISTORIC SEDIMENT ANALYTICAL RESULTS 
SOUTH DAYFON DUMP AND LANDHLL SITE 

MORAINE OHIO 

lo{4 

SmapltlD: 
StumpUDrntr; 
SmupkDtpOc 

St5(OEPA) 
M-OV-0»I5 

:m9M 
IS-U/tBCS 

RMUMCtalSofl iMbitrifllScil 
CHtiHM 

b 

51S(OEPA) 

IS-IS/IBGS 

SlTtOEPA) St7(OEPA) a»(OEPA) SWOEPA) 
Sb-DV-fOSU «-DV-QM27 S&^DV-tM? 96-DV-05^i St-DV-bZ-SlS 

W99S 
O-OJiftBGS 

7/snm 
thOJftBGS 

7mm wm 
O-OS/tBCS O-QSftBGS 

SBD-l 5EEM 
SED-] SED-2 S£» 

5/mm s/uflm 

SEDIMENT-l 5EDIMENr-2 5ED1MENT-3 
SBDmENT'l SEDIMENT-^ SffilMENT^ 

1/itnm 4/iWB 4neim 

8700 38000 0326 U 1029U 0315 O 0314 0 0318 U 0318 U 0.0050 U 0305017 030500 03Q50U 03050 0 030500 
U;L2-Tclnchlbnwtham 036 18 1026 U 0329 U 0315O 0314 0 0318 U 0318 U 03050 U 1005017 030500 03050 O lOOBOO 030500 

1.1 53 0326 U 0329 U 0315 0 0314 0 0318 U 0318 U 0.0050 U 03050 U 03050 0 03050 0 030500 030500 
1,1-DichloRielham 33 17 0326 U 0.029 0 0315 0 0314 0 0318 U 0318 U. 03050 U 0305017 03050 0 ' 03Q500 030600 030500 

240 1100 0326 U 1029U 0315 0 0314 0 0318 U 0318 U 0305017 0305017 03050 0 030500 030600 0.00500 
0.43 23 032617 0329 U 0315 O 0314 0 0318 U 031817 03G50U 03Q50U 0.0C50O 03050 O •• 03Q600 030500 

1^-DldiIaraethenc (mil} 700 9200 1026U 0329 U 0315 0 0314 0 0318 U 0318 U 03050 U 0.0050 U 030500 0305017 03050 0 030500 
l^Dichloroprepim 039 43 0326 U 03290 03150 0.014 0 0318 U 0318 U 03050 U 1005017 030500 03Q50U 030500 030500 
l-Butannt (Methyl ethyl ketone) (MBC) 28000 200000 ia26U 101] 1015 0 1014 U 0.005] 1018 U 0.02 U 102U 0320 032 O 032 O 032O 

210 1400 1026 U 1029O 0315 O 0314 O 0318 U 0318 U 032 U 032 U 032 O 032 O 032 0 032 O 
5300 53000 o.auu 1029 0 0.015 0 1014 0 1018 U 1018 U 032U 032 U 0320 032O 0320 032 O 

Acetone 610QD 630000 0J047 0313 0315 O 0314 0 0319 032 U 032 U 0337 032 O 032O 0320 
Benme 1.1 54 0326U, 0329 0 0315 0 0314 U 1018 U 0318 U 03050 U 030500 03050 0 03QS0O 13050 0 030500 

037 14 0326 U 0329 O 0315 0 0314 U 1018 U 0318 U 03050 U 0305017 030500 . 0.0050 0 10050U 030500 
Biuuuifum 61 220 1026 U 0329 0 0315O 0314U ' 0.018 U 0318 U 0.0050 U 030500 030500 030500 03060 O 10050 0 

73 32 1026U 0329 0 0315 O 0314 U 0318 U 0318 U 031U 6.010 lOlO 0310 031U 031 0 
Cuban dliiilflde 830 3700 0326 U 0329 U 0315 0 0314 U a3i&u ^ 0318 U 0305017 03050 U 030600 03050 U 03060U 030500 
aibontctnchloride 125 13 0.026 U 0329O 0.015 0 0314 U 0318 U 0318 U 03050 U 030500 030500 03Q50U 03Q500 03050 O 

290 1400 0326 U 0329U 0315 0 1014 U 0318 U 0318 U 03050 U 03050 0 030500 03Q500 03050U 030500 
15000 61000 1Q26U 1029 0 0315 O 0314 U 0318 U 0318 U 031 U .0310 0310 031U 0310 0310 
129' 13 0326 U 0329 0 03150 0.014 U 0318 U 0318 U 03050 U 03050 0 03Q500 030500 03050 O 030500 
120 500 0326 U 0329 0 0315 0 0314 U 0318 U 0318 U 031U 031U 0310 031U 031U 0310 
- . 0326 U 0329 0 0315 O 0.014 U 0318 U .0318U 03050 U 03050 0 030500 030500 030500 03060U 

168 33 1026U 1029 0 0315 O 0314 U 0318 U 0318 U 0305017 030500 03050 0 030500 030600 030500 
Ethylbeneene 54 27 0.026 U 1029 0 0.015 O 0314 U 0318 U 0318 U 03050 U 03050 U 030500 03Q500 030500 030500 
Methylene chloiMe 11 53 0.026 BIU 032900 0315 BIO 0314 B]U 0318 BJU 0318 BJU 0305017 030500 03Q500 10Q500 ' 03050 0 03050 0 
Styiene 6300 36000 1026 U 0329O 0315 O 0314 U 0318 U 1018 U 03050 U 03050 O 030500 100500 030500 03050U 

035 23 0326 U 0329 O 0315O 0314 U 0318 U 0318 U 03050 U 030500 030500 030500 030500 030600 
Toluene 5000 032617 1029O 0315 0 0314 U 0.018 U 0.001] 03050 U 0305017 0314 03050 O 030500 030600 
tien>*t3-DidtloreprDpcne . . 0326 U 0329 O 0315O 0314 U 0318 U 1018U 0305017 0.0Q60O 030500 03050 O 030500 030600 

18 14 ' loooej 0329 0 03007] 0314 U 0318 U 0318U 03050 U 0.0050 O 030500 0.0060 0 03IE0O ^ 030500 
Vinyldiloride 036 1.7 0.026 U 0329O 0315 U 0314 U 0318 U 0318 U 031 U 0310 0310 0310 031O 031O 
Xylene (totd) 630 2700 ia26U 1029 0 0315 0 0314 U 0318 U 0318 U 03050 U 030600 . 030500 03050U 03050 0 03050U 

i;i4.Tiichlarob0 
1.2-Dichlorabnu 
13-DicMonibau 
l>Dichlora^ 
2A5-Tric nphml 
Z4>Trichloraphnu)l 
2^Dicliloniph>nol 
%4-Diniclhxlptwml 
%4-Dinitrophaiol 
2^Dlnttretolnm 
ZMXnitrololucM 

22 
1900 

14 
6100 
44 

180 
1200 
120 
1.6 
61 

99 
9800 

12 
lannQ 

160 
1800 
iMnn 

1200 
53 

035 U 

035 U 

035 U 

035 U 

XI U 

035 U 

035 U 

035 U 

11U 

035 U 

035 U 

0.94 U 

0.94 U 

0.94 U 

0.94 U 

14U 

0.94 U 

034 U 

a94U 

14U 

194 U 

0.94 U 

03 U 

Q3U 

03 U 

03 U 

13U 

03 U 

03 U 

15 U 

13 U 

03 U 

03 U 

146 U 
0.46 U 
046 U 
046 U 
IIU 
046 U 
046 U 
046 U 
13U 
046 U 
046 U 

038 U 
038 U 
038 U 
038 U 
13U 
038 U 
038 U 
038 U 
13U 
038 U 
036U 

03 U 
03 U 
03 U 
03 U 
13U 
0.6 U 
03 U 
0317 
13 U 
03 U 
03 U 



Page2of4 

TABLEAU 

HlSTpRIC SEDIMENT ANALYTICAL RESULTS 
SO^ DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

SmaptgLoemtiom 
SampklD: 
SmmpUDgte 
SmqADgptk 

WWorophenol 
244clhyli^htlMteM 
^Metlv]phnloI 
2^1trcMidline 
2-Nltrophcnol 
33'-Dichlorabenddiiw 

U-Dliiten>a-n«lhylphe 

4Oil0R>4«)el}^phn)i 
40iIon»nillM 
4-Chloroph«nyl phenyl ether 
4-Me4hyinhenol 
4'NlMiiIlne 
4^1tiophenol 
Acenephdtene 

(•)py« 

BenaKiXOpeiylene 
Beiizo(lc)flueiwtthiM 
biK20doroelhoxy)iAel 

bis(^oroel»7l)ether 
Ui^Ethylhei(yl)phtheleta (DEHF) 
Butyl benylphthalate (BBF) 
Qirtttzole 
Ouyiene 

Dibn>(a4i)enlhnKene 

Dlbsiiofiinn 
Dlethylphlhalete 
Dimethyl phthahte 
DUv^ulyliMudate (DOT) 
DNMctyl phthalate (DnOF) 

Hneehli 
Hcxachli rdDp. 

In<l«naPA3«l)pynra 
leophorane 
Naphthalene 

StS(0£PA) SlWEPA) SlTtOEPA) SX7rOEPiO StS(OEPA} SlWEPAl 
96-DV-a3-516 9S'DV-05rSX7 96-OV.a9-I>Z7 96-DV-0SS18 S6-OV4I3519 

7y90SW 7>»0tS96 99^896 7/W996 7/»1996 2414996 
IS-IS/tBGS lS-18/kBGS MSNBCS M5/kBGS 0-25/tBCS 

UbuMefSei/ luteal Soil OepliMte 
CHtgfU OUtrtm 

.« b 

6300 wnrfr\ 045U . 044U 05 0 Q^O 2580 QJ60 
. 390 5100 045 U • a94U 05 0 056 0 058 0 05 O 

310 4100 ai2j 0475J 0.0231 2019] 2016] 2031] 
3100 31000 oasu 2940 250 056 0 058 0 05 O 
610 6000 21U 24U 15 0. 120 150 150 
- - 045U 2940 250 0.46 0 2580 05 0 

1.1 34 045 U 2940 250 2460 2580 05 0 
. . 21U 240 150 120 15 O 150 

6.1 12 21U 240 - 150 120 15 U 15 U 
. . 045U 2940 250 0460 058 0 05 0 

6100 aonnn 045U ' 0.940 05 O 2460 058O 05O 
24 64 045U 0.940 05 0 0.46 0 0580 05O 
- - QJSU 2940 -05 O 246 O 2580 26 O 

310 3100 045U. 0.940 250 046 O 058 O 05 0 
24 86 21U 240 150 120 150 150. 
- - 21U 240 15 O 120 150 150 

3400 33000 0.0591 0492] 0421] 0415) 044] 0489] 
- - 045U 0.061 J 2161 215] 0414] 0.0221 

17D00 170000 0.11) 043 J 041 2391 2075] 217] 
0.15 2.1 049 IJ* zr' 21' Ojb' 15' 

ojns 021 446 j" 2J- u- <l56" 1.1-

ai5 LI oi^- 45^ 27'" 13" 1' 15' 

. - 049J 2 22 1.6 . 266 1.4 
\A 21 041 295 293 293 0.41] 269 
180 1800 Q45U 294 0 250 0460 • . 058 0 05 0 
0.21 I 045U 0.94 0 05O 046 0 058 0 05 0 
35 120 045U 2471 250 2084] 233] 236] 
260 910 045 U 2940 25 O 2460 2580 2084] 
- - QLQ85J 0.11 J 202J. 0.0151 2084] 219] 
IS 210 045J 14 25 21 0.71 15 

aoi5 021 1 1 4J2J' 1 1 1 o^r 1 1 oar 1 1 ojsr I 1 031]'- 1 
78 lOGO ao7j 2095 J 0LO11J 0.007] 2034] 211 

49000 490000 045U 0.039 J 04241 0427] O.OS1] 0433] 
- - ossu 2940 050 046O 058 0 0.6 0 

6100 046BIU 294 BIO OSBJU 0.46 BJO 056B1U 05BIU 
- • 045U 2940 • 250 2460 058O 0.6 0 

2300 22000 1.1 26 2 2 1.4 22 
2300 22000 0476J 216 J 2053] 0443] 0.06] 0.13] 
03 1.1 045U 2940. 05 O 0.46 O 058O 05 0 
6:2 22 045 U 294 0 050 0.46 O 058 0 05O 
370 3700 045 U 0.940 05 O 046 O 056 O 050 
35 .120 045 U 2940 05 0 046 O 0580 05 0 

D.15 1 1 »«?' 1 1.9- 1 vv ' 1 «• [ 055" 1 »• 1 
510 1800 045U 0.94 O 05O 046 0 058 O 05 U 
34 18 ao7j 2077J 0.031] 2025] 20181 0.063] 
4J . 24 045U 0.94 O 05O 046 0 058O ' 05 0 

5ED-1 SED-l BEDS SEDlMENT-1 
SED-l SED-2 SED^ SEDZMENT-l 

^20000 ^2/2000 sn2/2m 

SEDiM£vr-4 SEDiMEhrr-a 
SEDlMEST-1 5£DIM£NT-a 

4/l^iS99 4/1^999 
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HISTORIC SEDIMENT ANALYHCAL RESULTS 
SOUTH DAYTON DUMP AW LANDFOL SITE 

MORAINE, OHIO 

Sm^LocMftam 5X5rOEPA> $16(0EPA> EITTOEPA) SlTfOEPA) S18(0£PA> SWOEPAi 
jmplriD: 96-DV-0S^]5 9i-OV.43-S16 96-DV-4S-S17 96-I>V-a3-D17 96-DV-03-S18 99-DV-n-S19 
SmmfhDmtm 7/^996 7/^396 7yWI»6 7/Wfl96 - VV1996 991996 
SmnpUD^ IMSftBGS la-UftBCS 045>tBG5 O-ftS/tBGS O-OSftBCS O^ytBGS 

KaUMfefSMJ /wiaiMs/&rif Dupiiemtt 
Crttarta 

a 
CrMe 

8 

0.1M9 025 055 U 0.94 U 05 U 036 U 058 U 03 U 
99 350 055 U 0.94 U 05 U 0.46 U 058 U 03U • 
3 9 11U 14 U 15U 12U 15U 15 U 
. . 059 15 17 161 183 1.9 

nmol 18000 180000 055U 0.94 U 05 U 036 U 05BU 03 U 
Pyrene 1700 17000 15 3 42 E 3.7 E 1.4 27 

Hfteb 
Alummum 77000 990000 2750 6590 9750 8450 8M0 8600 
Antimony 31 410 9.1 U 135 U 7.9 U 8.1 U 10 U lllU 
Ancnic 039 13 1 103- 1 116" 1 • 1 1 1 
Suium 15000 190000 73.0 137 128 125 117 130 
aciyUium 160 2000 028B 055B 054 B 038 B 05 B 037 B . 
Codinlum 70 800 15 U 15U •059U 0.91 U 1.1 U 1.1 U 
Ckldum - - 53600 11800 - 61700 58100 81900 74900 
^Swovflilum - - 23.1 172 14.9 13.7 18 223 
CoMt 23 300 3.7B 6.7 B 63 B 62B 65 8 72 B 
Copper 3100 41000 295 24.7 29.3 29.0 26 335 
<^nide (total) 1600 20000 (U7B 117 U 0.19 B 0218 1238 032B 
bran 55000 730000 11300 13500 16400 15500 15800 
Uid 400 800 33.7 410 51.6 47.2 305 47.9 

Magnesium - - 13600 21600 17200 16100 24200 20600 
Mangnnne 1600 23000 205 545 299 258 330 420 
Mcnuiy 53 34 05BU 0.12 U 033 035 059U 0.13 B 
Nkkcl 1500 20000 13.4 182 B 162 17.9 19.9 23.7 
potassium - - 297B 736B 812 B 709B 1090 B 991B 

Stianium 390 5100 1.1 B 059 B 03 B 059 B 0.738 159B 
SBvsr 390 5100 1.4 U 11 U 12U 12U 15 U 15 U 
Sodium . . 165 B 206B 144 B 131 B 1918 1B3B 

-nunium - - 038 B 198 U 15B 0.66 B 054 B 0.9 B 
Vanadium 390 5300 93B 165B 215 19.2 212 20 
Zinc POCT 310000 817 143 93.6 B 814 114 132 

£CBl 
Aniclan-im6(FCB-10l6) 3.9 21 05e7U 0594 U 055 U 0546U 0558 U 056 U 
Aiodm-13Zl (PCB-im) 0.14 054 0.18 U 0.19U 0.1 U • 0593U 0.12U 0.12U 
AiDdaiwi2S2^CB-1232) 0.14 054 05B7U 0594U 055 U 0546 U 0.058 U 056 U 
Arador-1242 (PC&-1242} 022 024 0587 U 0594 U 055 U 0546 U 0558 U 056 U 
Anidor-12IB(FCB-12«5) 022 024 0587 U 0594 U 055 U 0546 U 0558 U 0.06 U 
Anidoiwl254(PCB-12S4) 022 024 1 -03r 1 0594 U 055 U 0546 U 0.058 U .Q.06U 

Aiodor-l^(PCB-126p) 022 024 05B7U Q594U 055 U 0546 U 05S8U 056U 

SEO-] SE04 SEM 
5ED-I SECV2 SED-a 

snvim vamm vansm 

SEDIMOn*-! SEDIMD^-2 SEDMENT-J 
SEOMfDH'-l SQ>2MEIsnr«2 SEDIMENT-^ 
iflmn wnm invisaa 

an») 
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• TABLBA15 

HISTORIC SEDIMENT ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINErOmO 

BemplrLoeetfow S15(0EPA) S16(D£PA) SinOEPAi .517IOCPA) sisrocPA) S29(OCPA) SED-2 5ED4 SED^ SCDlMEVr-1 

BenipblD.' 96-DV-43^5 96-DV-03^6 96-DV-4S^7 96-DV-4m7 96-DV-83-5X8 M-DV-85A9 SED-1 5GD4 SBM SEDOfcisnr-i 
BawpbDate vanm vansK wm wna 7mm 7mm VZ2flOM ifumm 
5ainpb Depth 15-U/tBGS 15-18/1BGS 04L5/9BG5 0-A5/tSG5 WfiBGS WftBGS - • . -

riifAeflaf Tuff iMdnMa/M Debate 
pareMCter Criteria 

e 
Criterfa 

b 

fT^r^pff 
4A'-DDD 2 73 03017 IP 0.0094 U 03022]? 03049 03034]? 03096]? 

i 
M'.DDE lA 5.1 a 3QB7 U - 03022JP 03050 U 03046 U 03G26]? 030241? 1 

M'-DDT 1.7 .7 030441? 0 03024]? 03021 JP 03022 JP 03027]? 03023]? 

AWrin 0.035 0.1 0004SU 0.00I9U • 03026U 03024 U 03030U 30013]? 

alpha-BHC 0377 037. 0QM5U 03049 U 03026 U 0302417 03030 U 0.00310 

alpha-Chloidane - - 0012 00018 IP 0.000721? 30024 U 03G20P 00066? 

beta-BHC . 027 096 00045U 0.0049 U 0.0026 U 03(D4U 03030 U 030310 

delta-BHC - - OOP45U 03049 U 030141? 030151? 030300 030310 
Oieldrin O03 0.11 03096? 030261? 030066]? a(lb46U 030251? 03010]? 

Cndosulfanl - - 03045U 03049 U 0302617 03Q24U 03Q30U 030910 

Endosulbnn - 030S7U 03094U 03050 U 03046U 0.0Q68U 03060 0 
Bndosulfan sulfate - - 03037 JP 03094 U 03Q50.U 03046U 0.0030]? 030600 

Endrin IS in 0334 03094 U 0.0034]? 0.0048 P 03024]? 03060 0 
Endrin aldehyde - - 030791? 03Q»4\3 03060 U 03046 U 030680 030600 
Endrin ketone - . 0.0GB7U 03049J 03032^ 30040 K* 0.005817 03025 JP 

gamma-BHC (lindane) 052 31 03045 U 00049U 0302617 03024 U 03030U 030310 
gamma-Qdordane - - 03049? 030321 03014] 03024U 03069 03056? 

Hcptachlor 0.11 03S 0.0045 U 03049 U 0302617 03024 U 300300 300310 
0353 019 OOD45U 03049 U 0.002617 03024 U 03030 0 030310 
310 3100 03181 " . 0317JP 035 3065 0.0089 JP 0.012J? -

Toeaphene 0^ 13 045 U 0A9U 03617 034 U 05U 031 U • 
(SwwnlChewrirtry 

Percent molahim (%) . . . . . . . . 15 13 32 135 

Total orpnic carbon (TOQ - - - • - - - - - - ' 390 

SEDIMS^-2 5ED1MENT-3 

15.0 
550 

203 
lOOU 

All cone • an ijfiiiiMii.1 In unita of miillgnms per kilogram (mg/k^ u 

B • Vohie Is real, but above insti 
(Inorganics). 
B • Compound ia found in the a 

B. Ifda flag IdcntiHci compounds whom CO 

n limit and below coi 

k so wrii sain tM sample (Organo). 

mgeoftheCC/MS 

J . Indicates an astimaled vahie. 

p. Indicates then U a greater than 35% dlfCemca for detected tanm 
eolumna. The lower of the two values is reported. 
U • Compound ivas analyxcd for but not detected. 
.-Not applicable. 
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TABLEA4.1 

CRA SOIL SAMFUNG ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

LocmtioK 
SampklD: 
SmmpUDrntt: 
5«v<>D«ptlL-

JtoUteMcfSoE InAnfriilSotf 
CrikriM CriitHm 

k 

BHSrlS 
S-U443-m0ltM>R-4tta 

^1^009 
3-S/tBGS 

OmstntctionDtbriManm 
S-O3M33^10S-GL-0M 

JAl/iOOi 

MW'2t9 
S-38443-120409-DR-0n 

NEFomuMlrCkf 
5-a34M3-07I10l-CL-001 

7AV1W 

MiWIc NWt^MWlOlAffnmaMkpik 
Sr03M33-0711W^LW 

7A3A008 

NWcfMWlOlAsfromtuhpik 
s^9384a-omoe^GL-oo3 

7A1A008 

VAS^ 
s-aaus-iioeos-RMv-zoi 

1W008 
24-2SftBGS 

VASS 
S-384a'121S08^KMV-09f 

i2A^908 

7ftBGS 

VAS-21B 
9-39443-06O2B9'DR-0n 

W009 
3-5/1BGS 

VolMtiks 
Ll.l-lVichlomthuic 
I^^Tetndilomthane 
14«2.'iyichIomlhaM 
U-Dichloroellwne 

l«1-Dichloroelhcne 
lAA-THcMorobmn 
l^Dibronfio-S^hlonspropane (DB^ 
1^-Dibromoethane (Ethylm dibromide) 
l,2rDichloroben«ne 
U-Dichloroethine 

14-Didilorobefiura 
lA-Dkhlorobeium 
2.Butanone (Methyl el i)(MEK) 

4-Melhyl-2-penlanoiie (Methyl ieobutyl ketone) (MIBK) 

Acetone 
Beniene 
Bromodlchloromethane 

iE 
e (Methyl bromide) 

diiulfide 
tetrachloride 

Chloroethene 
Chlorofonn (Trichloromelhene) 
Ghloromcthane (Methyl chloride) 
cis-U-Dichloroelhm 
de-l,3-Dldi1oropropene 
Cydohexane 
Dibromochloromethane 
Dlchlorodinuoromethane (CPC-12) 

Bthylbenzcne 
Isopropyl benzene 
Methyl acetate 
Methyl cydohexane 
Methyl tert butyl ether (MTBE) 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
trani-l^-Dichloroethene 
tran*-l«3-Dich]oropropene 
TricMoroethene 
Trfchlorofluoromethane (CPC-11) 
-Mfluorptiichlonethane (Pnon 113) 

Vinyl chloiide 
Xylene (total) 

8700000 
560 
1100 
3300 
240000 
rmnn 

5.4 
34 

1900000 
430 

2400 
28000000 
210000 
S300000 
61000000 
1100 
270 
61000 
7300 

250 
290000 
15000000 

290 
120000 
780000 

7D000D0 
680 

180000 
5400 

2100000 
ygpppOQP 

43000 
11000 
6300000 
550 

5000000 
150000 

2800 
790000 

43000000 
60 

630000 

38000000 
2800 
5300 
17000 
1100000 
99000 
69 
170 

Tmn 

4500 
-

12000 
200000000 
1400000 
53000000 
83000000P 

5400 
1400 
rmnnn 

32000 
3700000 
1200 

1400000 
61000000 
1500 
500000 
10000000 

29000000 
3300 
780000 
27000 

11000000 
1000000000 

220000 
53000 

36000000 
2600 

690000 

14000 
3400000 
18000000D 

1700 
2700000 

6BU 
6uOUJ 
83 

0.46) 

14 
6JOU) 
12 U] 
6.0 U 

63 U) 
49 

63 U 
631)1 
6.0 UJ 
L8J 
24 U 
24U 
24 UJ 
13J 
63 U 
6JOU 
6JOU 

6.0 U 

6.0 U 
aou 
6.0 U 
6.0 U 
6JOU 

7A 
63 U 
12 UJ 
6.0 U 
6JOU 
6.0 U 
6.0 U 
12 U 
6.9J 
24U 

034 J 

6.0 U 

63U 
2-lJ 
0.95 J 
63U 
63U 
63 U 
63 U 
54 
1.9) 

7S0U 
750U 
750U 
7S0U 
750U 

38J 
1500 U 
750U 

WJ 
7»U 
7S0U 

750U 

7S0U 
3000U 
3000U 

3000U 

3000U 
750U 
750 U 

750 U 

750U 
750U 
750U 

SI J 
7S0U 
750U 
750U 

750U 

750U 
56J 

750U 
750 UJ 
44J 

1800 
1500 U 
2800 

3000U 
750U 
7S0U 
7S0U 
750U 
750U 
750U 
750 U 
750 UJ 
7S0U 
750U 

950J 

240U 
240 U] 
240 UJ 

240U 

240U 
240U 
480U 

240U 
190J 
240U 
240U 
240 U 
45J 

970U 
970U 
970 UJ 
97DU 
240U 
240U 
240U 
240 UJ 
240U 
240U 
240U 
240U 
240U 
240U 
240 U 
240U 
480U 
240U 
240U 
240U 
24dU 
480U 

230J 
970U 
240U 
240 UJ 
240U 
240U 
240U 
240U 
240U 
240 U 

' 240U 

24PU 

480U 

43 U 
43 U 
43U 
43 U 
43U 
43 U 
83 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
17 U 
17 U 
17 U 
17 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
8.6 U 
43 U 
43 U 
43 U 
43 U 
8.6 U 
8.6 U 
17 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43 U 
43U 
43U 
83U 

23*-Oxyhta(l<hldropr 
Z43-1>ichIoniphenol 
2^>Trichloropheral 

«)(bl.(2-Chior ropy!) ether) 4600 
6100000 

l4-Dichlorophencd 
2;4-Dlinethylphenol 
2^fnitrophciKd 

^•|»tnltrotoliiene 

^^ICtloronaphthalaie 

2-011 

180000 
1200000 
120000 
1600 
61000 
6300000 
390000 

22000 

160000 
1800000 
12000000 
1200000 
5500 
620000 

BTflflflflOO 
5100000 

120 UJ 
180 UJ 
1801)1 
180 Uj 

180 UJ 
400 UJ 
240 UJ 
240 UJ 
60 UJ 
60 UJ 

1100 U 
1600 U 
1600 U 
1600 U 
1600 U 
3500U 
2100 U 
2100 U 
530U 
530U 

1100 U 
1700 U 
1700 U 
1700 U 
1700U • 
3700 U 
2200U 
2200U 
550U 
550U 

CIA0SM«S(I1) 
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TABLE A4.1 

CRA SOIL SAMPLING ANALYTICAL RESULTS 
SOUTH DAYTON DUMP AND LANDFRL SITE 

MORAINE, OHIO 

Smmph Locmtiorc Coiatnutiom DAfhmm M1V.219 
SampUID: S-3M43-062009>DK-0az S-03MS3-07110M;L-1NM $-3344^120409-1 

SmmphDmta: 6<2q^009 7A1/2a08 izMaooo 

Pmrmnmttr 

RaalrfeiiMatMI 

CriteHm 

m 

rnfHiMalSoB 

Oitarla 

h 

S^ftBGS 

310000 4100000 38J r 660 
3100000 ' 31000000 240 U) 2100 U 

^NitIO»l1alne 610000 6000000 240 U) 2100 U 

- - 60 yj 530U 

S^'-DidilonbniEldine 1100 3800 120 UJ lioou 
3-NitroaniUne - - 240 UJ 2100 U 

4,^Dihltn>-^inelhylphenol 6100 62000 180 UJ 1600 U 

4-BioiiK)pliaiyi phenyl ctfwr - 60UJ . 530U 

4<3ilor»3-in^phenol 6100000 aonnnnno 180 UJ 1600 U 
2400 8600 180 UJ 1600 U 

4-Chlpropha7l phenyl etfier - - 60 UJ 53bU 
310000 3100000 240 UJ 2100 U 

4-MtnMniUiie 21000 86000 240 UJ 2100 U 

4-Nltniphenoi - - 4001)) 3500U 

3400000 aouj 71U 

Acenephtl^lene 8i)UJ 71U 
7800000 100000000 120 Uj 1100 U 

AnOiniixhe 17000000 170000000 Sil.U) 71U 

Ati»*!ne 2100 24bUJ 2100 U 
7800000 100000000 120 UJ liooU 

ISO 2ibo 11J 71U 

15 210 8.0 UJ 71U 

150 2100 9.0J 71U 

BnisOlJtOFayhnc - - BBUJ 71U 
1500 21000 aouj 71U 

Biphmyl(l;l-Blph«7l) 3900000 51000000 60 yj 530U 

bi^243iloii>dlio>y)iiiillHK 180000 1800000 120 UJ llOOU 

bu(^aUdi6riliyi)elhcr 210 1000 120 UJ iidou 
bb(^Eiiii»lieixqphtliiUl> (DBHF) 35000 120000 60 UJ 240J 

BulyIfa<n>y4>Hih.bto(BBF) 260000 910000 60ljj 530U 

Gipraiacluii 31000000 310000000 400 UJ 3500U 

Cuiiuole - - 60 yj .^U 

aiywne 15000 210000 llj 7IU 

. 15 210 aouj 71U 

Dibanbfiimi 78000 1000000 60 yj 530U 

tNell^iAtliakta 49000000 490000000 60 UJ SSOU 

Diindhylphlh.Uto - - 60 yj 530U 

DiAlnty^liiable (DBF) 6100000 60 UJ 530U 

DfriKKtyl phdidatc (PnC») - - 60 Ml SOU 

2300000 22000000 aj 130 

Fhincne 2300000 22000000 8i)UJ 71 U 
300 1100 aouj Tiv 

6200 22000 60 UJ SOU 

370000 3700000 R 3SOOU 

35000 60 y; S3du 

lndcno(i;t3^pyTene 

bophorone 

150 

510000 

2100 

1800000 

8i>UJ 

60yi 

7IU 

530U 

Naphthalene 3600 18000 44J 600 

4800 24000 120 UJ 1100 U 

N-^Mtfoapdtninppylainine 69 250 60 UJ 530U 

99000 35000P 601)1 530U 
3000 9000 180 UJ 1600 U 

- - «J 210 

Phenol 18000000 180000000 60 U) SSOU 

^lene 1700000 17000000 15J 100 

NEPmMnlMMriRDivtriKlorf^^ 
^43€U3^ie8-GL-m 

7Al/2n8 

NWefMWMAffrom Mh yrfit 
&43M33-07iIOM;L-002 

7AV200B 

NWo/MWIOlAifromMakfrib 
S-038443^10$^CL-m 

7AWn 
S-384a-UQ60§^KMV-201 

1WM8 
U-TSftBCS 

VASS 
S-38443-1IIS08^KMV'OX 

W^iOOB 
7ABGS 

VAS-nB 
Q-oBtm-DR-m 
wvm 

3-5/fBGS 

74 U 
2200U 
2200U 
S50U 
1100 U 
2200 Li 
1700 U 
550U 
1700 U 
1700 U 
5S0U 
2200U 

2200U 
37D0U 
74 U 
74 U 
1100 U 
280 

2200 iJ 
llOOU 

TiB^ 
•W 

320 
310 

S50U 
iippu 
1100 U 
5UU 
5501) 
3700y 
550U 
380 
74 Li 
550.U 
55PU 
55dU 
550U 
550U 
690 
74U 
74U 

SBOXJ 
37D0U 
560U 

550U 
74U 

iioou 
SSOU 

S5PU 
1700 U 

360 
S5dU 
S2D 

aucaM4S(ii) 
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TABLE A41 

CRA SOIL SAMFUNG ANALYHCAL RESULTS 
SOUTH DAYTON DUMP AND LANDFat SITE 

MORAINE, OHIO 

SmmpkLiMHom 

Sa$npUID: 

StmpteDmtt: 

SmrnpUDtptk 

Btn-es 
s-asm^oos-DR-m 

3-5/IBC5 

ComtncHoH DtM$ anm 

S^93S433^108-CLr004 

t/iwoa 

MW-219 

S^3M43-12M0»-DR-001 

14^009 

fr4irCKrt«ffiDctfrMctorFroin4«liPib 

5-03M«}^l09-GL-00] 

inwM 

NW i^MWlOl A* /nm nh piU 

s^mtaa-miw-GL-m 
7Ayi(M 

NW MWIOIA* fmuMait pile 

&4a840-imioMiL^ 

7A1A00$ 

VAS4 
frd9M9-12060S:j^-201 

JWMS 

24-25/1BCS 

VASS 
S^39443-121509-KMV-99fi 

12^4^009 

7ABGS 
BasUMalSoil IndtuMmlSea 

pflnmcfcr Oifcraa Criterim 

a h 

Meteb(ma^ 

Aluminum 77000 990000 3650 
Antimoi^ 31 410 0.67/ 
Arsenic 039 13 1 iJT 1 
Barium 15000 190000 23.7J 
Beryllium 160 2000 0.25 J 
Cadmium 70 800 0.60 U 
Calcium . 2650 
Chromium - - 106 
Cobalt 23 300 53J 
Copper 3100 41000 70.6 J 
lion 55000 720000 1 1 
Lead 400 800 93J 

- 722 
1800 1140 

Mercuiy 53 34 ai2U 
Nldcel 1500 20000 42.6 
Potassium - - 262J 
Selenium 390 5100 UJ 
Silver 390 5100 13U 
Sodium T - 599U 
Thallium - - 0.12 U 

390 5200 113 w 23000 310000 26.9 

Aroc|iv-1016 (PCB-1016) .3SW0 21000 40U 
AnM;lor-1221 (PCB.12Z1) 140 540 40U 
Aioclor-1232(PCB-1232) 140 540 40U 
AiDclofl242(PCB-1242) 220 740 40U 
AiOcIorrl248(PCB-1248) 220 740 40U 
Aroclot-1254(PCB.1254) 220 740 40U 
Aioclor-1260(PCB-126(9 220 740 40U 

Pttliriito 

4,4'-DDD 2000 7200 

44'-DDE 1400 5100 
4^'-DDT 1700 7000 

Aidrin 29 100 
alpha-BHC 77 270 
alpha-Chlordane - -
beta-BHC 270 960 
delta-BHC - -
Dieldrin 30 110 
Endosullanl - -
Endoiulfan U . -

. -
Endrin 18000 180000 
Endrin aldehyde - -
Endrin.lcAme . . 
gamma-BHC (lindane) 520 2100 
gamma-Chlordane - -
Heptachlor 110 380 
Heplachlor epoxide 53 190 
Methoxychlor 310000 3100000 

Toxaphene 440 1600 

7.01 

V4S-2iB 

5-3M43-06a209rPlt^ 

W009 

3-5/1BCS 

5450 

0-6BJ 
"73^ 

35U 
35U 
35U 
35U 
35U 
40 

35U 

IBU 

1BU 
IBU 
1BU 
IBU 
IBU 
1.8 U 
1BU 

lJU 

IBU 
1BU 
IBU 

1BU 

IBU 
IBU 
IBU 

lJU 

1BU 
33 U 
71U 

106J 

054J 
0.91 

106000 

117 

4.7J 
66.7J 
11300 

mj 
32800 

362 
0SN6} 

118 

785 
27.7 U 

1.1 U 

554U 
0.19 

17.1 

291 

37 U 
37 U 
37 U 
37 U 
37 U 
37 U 
37 U 
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TABLEA44 

CRA SOa SAMPLING ANALYTICAL RESULTS 
SOUTH PAYTON DUMP AND>LANDnLL SITE 

MORAINE, OHIO 

S/^itLoemtioK 

Smmplelb: 

Smn^UpatK 

SmmpbDtptk 

B»M9 

s-jSMSrMaoo^-Dii-oo: 

asfiBCS 

CmuliMMOcMfm 
S^li3M33-d7I10B-CtW 

7/11/2008 

MW-219 

S.38443-l20«9-DR-80t 

iiMhim 

NEFomtrAnCurtt nA$MHU 

RmUmtblSoil IndMBtHmiSoii 

CHbrim CritaHm 

M h 

7A1/2008 

mtfhfWt01A;/nmMgkpilt 

S^43S433^10^L-002 

7A1/2008 

NWofMm01A;/m Mft jriU 

Sr03am-o7iioa^i-m 

7AiAooe 

VA^ 
s-sam-iioas^KMV'iot 

iiMoos 
24-25/1 AGS 

VAS^ 
S-3St^l21S08-KMV-4t96 

ilA^Toeo 
7ftBGS 

VAS-UB 
s-asoos-oeoToo-bR-ooi 

8A/2009 

SrSftBGS 

fftrWriitoi 
2AS-TP(Silv«) 

24-Dlchk»rophenc»yKettc acid (2^D) 

490000 
690000 

49000n 
77DODOO 

21U 

85U 

lA3A6^7A»OctadiIorpd 

lA3A6^7A»Oiadiio«)d 

i;^A6^AHqitichlonk 

r(OCDP) 
>p-diiMin (PCDD) 

•n(HpCDF) 

1,aAA6^7AHeplachlonidibcn«o-p-dio]dn (HpCDD) 

lA3A7A9-HaplachlorodibehiDfunn (HpCDF) 

lA3A7AHeuchlorodibcnB>furan(HicCDF) 

1 A3A7AHencMaRKlibomHMM (HxCDD) 
l,23A7A41a«Mon}diWii>furih (HicCDP) 
1A3A7AHeucMcirodibaUD-iM]ioxin(Hx(X^ 

lA3i7A94linpdil 
lA3,7A>«~cH^ 

fiCHicapiO 

lofodlbcrUDrprdioxin (HxCDD) 

lA3,7APtnlkhlofpdiWp^ 

l,23a7AFtenlachlonKlibeitfo-p^ioxln (PfeGDD) 

%3A6C7AMec^oiDdi>aimhiiw (HxCDF) 
23A7AlWKhioitidLMofunn (PeCDJ)) 

WA^Tel nCTCPP) 
WATctndiiorodlbmzoi^unm CT^P) 

Totai heptKhlarodibouDifuran (Hp^IO 

Total heptacMorodnwuD^^ 

Total hexadiioiDdlbenzohiran (HxGDIO 
Total hexa^^flKiiz6i>^i6xin (HxCDD) 

Total pehlachlonxiniauD^n (PKDiO 

Total |mtach|gnxlibenzp-|Mll^ (FfeCDD) 

tbtait^(ND-a5) 

Total tetncMorocHbennruivn CTCbF) 

Total tanMoi >ivdlonn (TCDD) 

22 

460 
21 

86 

1.4 U 

a3 
9B 

3.6J 

9J4 
0:22 U 

13 

Z2U 
Wj 

3.0 U 

3.6J 
19 CON 

0.97J 

36 
160 

22 

120 

U 
23 

12 

36 

17 

19 

16 

16 

7.7 
OL59U 

4-8J 
13 U 

1.00 

13 U 

0.17 U 
23U 

030 U 
1.0 U 
031<U 
032U 

OaiUOON 

- 0.19 U 

16 

12 

4:8 

37 
13 

13U 
03 

13 U 

13 

Toiai Mrolaiih Hyd a - Extnctable (DRO) (ipg/kg) 

T<Ha1 Fttnlaim Hyc^riions - Piir^ble (GRO) 
1400 

4100001 

Ad«lpa(%) 
CeUy)ose(%) 
ChryaptUeasbat 
Total •olids(%) 

ND 

a(%) 

833 94.0 803 

20 

60 
80.0 94.9 903 

AD oohceiitnitw 

ObN-GPnfini 

a are cxpiMaad In units of miaograins per kOogrem (lig/k^ unless othre« 

nalysls. 

J - The parametre was positively identined; however, dw assodi rcohcehtratibnis 

. The associated numerical value is tfw a 

ND-Nptdete^: 

R - The parameter was rqeded. 
U - The parameler was riot dated 

UJ -The parameter was not detected^ The associate numerical values is the cstimBted sample 
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ikm limit 
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TABLE A4.2 

SUN^ARY OF MAXIMUM RADIATION READINGS 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Date Location 
Maximum Radiation Reading 

(am) 
11/07/2008 Outside entrance gate to 2139 Diyden Road (Background) 41 
11/07/2008 Busy Bee Property 240 
11/07/2008 Air Curtain Destructor 181 
11/07/2008 Remaining Site 50-93 
06/08/2008 Site Walk with USEPA Site personnel (CH2M Hill) 0.4 
06/11/2008 VAS 4 backgroimd reading 61 
07/11/2008 VAS12 background reading 37 
28/10/2008 VAS 21 49 
01/10/2008 TT-18 (used dust control during excavation to reduce dust emissions from site) 22 
01/10/2008 Stockpile 19 
02/10/2008 Tr-12 -22 
03/10/2008 TT-IO 42 
03/10/2008 Stockpile (foundry-type sand) 68 
06/10/2008 TT-18 (used dust control during excavation to reduce dust emissions from site) 27 
06/10/2008 TF-5 42 
06/10/2008 TP-6 12 
07/10/2008 TT-19 Hillside 43 
07/10/2008 TT-20 11 
07/10/2008 71-7 10 
07/10/2008 •n-6 10 
08/10/2008 lT-22 42 

CRA 03)443 (11) 
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TABUA43 

TEST PIT/TEST TRENCH ANALYTICAL RESULTS SUMMARY 
SOUTH DAYTON DUMP AKID LANDHLL SITE 
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TABLE A4J 

TEST m/TEST TRENCH ANALVnCAL RESULTS SUMMARY 
SOUIH DAYTON DUMP AND LANDHLL SITE 
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Cbppcr mg/kg 3100 41000 22J0 265 345 255 1SJ 34.4 147 446 1 CBSir 1 317 73 205 626 smj 152J 

FfOi mg/kg 55000 720000 6sao 13400 16000 12300 13500 4960 49400 36700 33600 1120 2190 1660 3590 600 

iMd mg/kg 400 m 322 135 201 177 175 143) 475 316 1 1 37) 75) 1 1 1 1 H5ir 39.1 

Mapicri.ni mg/kg . . 15600 6060 4540 33400 16600 469) 19300 319a iisa 567) 2770 419) 9910 3710 4210 

Minim. mg/kg 1100 23000 321 604 795 136 445 645 542 366 222 212 365 09 364 561J 2M| 

MHCiy mg/kg 5A 34 OOtlJ OiV2| 0IB4I 0566) 0579) ai6 0564) 0566] 0069) 017 U 0I1U OQSi) 017 024 010 U 

NkM mg/kg 1900 20000 9.1 145 165 11.9 115 165 467 511 SOS 143 43 113 BJ Ml J lOlJ 
nuMium mg/kg - 5S) 1290 1220 906 735 1250 760 747 624) 701) 160) 9m 663 120 3781 
ScMum mg/kg 390 5100 r3u 651 0.91 77] 275U 75] 27JU 27.9 U 34.9 U flJU 273U 1-1) 054J 31.9 U 26.0U 

sn««r mg/kg 390 9100 1.1 u 1.1 U 1JU 17U 1.1 U 15 U 0.15] 020) 0.78) 17U Oil) 1.1 u 1.9 17) 15U 

Sodhin mg/kg . . 947U 566U 646U 602U 550U 79IU 103] 131] IB) 175) ssou 914) 527) 1510 2S6J 

ThaBhim mg/kg . . 015 15 25 17 0.17 051 ai5 017 070 U 0.19 011U 027 0.16 054U O10U 

Vmdkim mg/kg am 3300 109 39J 41.9 3a2 17.1 465 165 195 223 155 65 165 195 M5 11.9 

Zbw n«/kg 23000 310000 60o; 3DJJ 3?5J 40.U a7J 207] 975] 169) MJ 104) 77) 127) 1030) 23m 323 

PCBc 
Amlor-i0U(PCB.10M) tog/kg 3900 21000 36U 190U ZlOU lOOU 36U S2U 37U 37U 46U 55U 36U 37U 40U 2imu 34U 

Arockr>12a (PCB-1221) Kg/kg 140 940 36U imu 2101) lOOU 36U S2U 37U S7U 46U S5U 36U 37U 40U 210U 34U 
AKd»1232(PC8>1239 F«/kg 140 5W 36U imu 210 U 200U 36U 52U 37U S7U 46U 55U 36U 37U 40U 210U 34U 
ARKkr^12l2(KB>1M1) iV/kg 2» 740 36U imu 210 U WU 36U SU 37U 37U 46U S5U 36U 37U 40U 1 1 »»»- 1 1 » 

^dor-IMCPCB-iaU) Mg/kg 210 740 36U 1 1 1 1 1 HB- 1 S2U 37U 37U 46U 55U 36U 37U 40U 2imu 34U 

Mg/kg 2» 740 36U imu 210U 2DDU 36U S2U 37U 37U m S5U 36U 37U 140 1 1 2H11" 1 1 
B^lNO(rCB>12C0) Mg/kg 210 740 36U 1U| 160] 1 1 WP 1 23] 47] •6 110) 46U 55U 36U 37U 40U 210U 34U 

PmtkUa 
M'-DDD Mg/kg 2000 7200 91U 96U 110 u 10DU 93 U 27U 19U BU MU 38U 37U 3iU 41U 2MU 16 U 

M'>DDE Mg/kg 1400 5100 BU 46] 37] 69] 97U I7U 05] BU UJ 16) 12) 17) 17) 2MU 16 U 

LiSDOT Mg/kg 1700 moo BUI 96 UI 110 U) 100 U) 93 m 17 U! 19U) BU MU) 26 U) S7m 3iU 41 UJ llOJ 16 UJ 

Aldrin Mg/kg 29 100 BU BU 110 u lODU 95U 27U 19U BU MU 2fU 37U MU 41U 2MU 16U 

ilphiW Mg/kg 77 270 BU BU 110 u imu 93U 27U 19U BU MU 3iU 37U MU 41U 2MU 16U 

clphfrChtordm Mg/kg . BU Bli 110 u 100 u 93U I7U 19U BU MU 28U 37U 3iU 41U 2MU 16 U 

bricBHC Mg/kg 270 960 BU 96U 110 u imu 93V I7U 19 U BU MU 26U 37U 3iU 41U 2MU 16U 

drim-BHC Mg/kg . BU BU 110 u 100U 9JU I7U 19U BU MU 26U 37U 3iU 41U 2MU 18U 

DUdfta Mg/kg 30 110 BU 96U 110 u lOOU 93U I7U 19U BU Ml) 26U S7U MJ 41U 1 1 -r 1 1 uii 
EndmUutl Mg/kg . . BU 96U 110U imu 93 U 17U 19U 95U MU 26U 37U MU 41 U 2MU leu 
EndcMlfinn Mg/kg . . BU 96U 110 u lobu 93U I7U 19U BU MU 26U 37U 22) 41 U 2MU 16U 

Mg/kg . BU 96U 110U lOOU 93 U 17U 19U BU MU 26U 37U MU 41 U 2MU 16U 

Eiidrin Mg/kg laooo laoooo BU BU 110 u lOOU 93 U 17U 19U BU MU 28U 37U MU 41 U 2BU 18U 

EndrinaUriiydi Mg/kg . BU 96U 110 u imu 93 U 17 U 19U BU MU 28U 37U MU 41 U 2MU 16U 

Endrinhctm Mg/kg . BU BU 110U 100 u 93U I7U 19 U BU Mi) 2iU S7U MU 41U 2MU 16U 

g»nn»WC(Mndm) Mg/kg 920 2100 BU BU 110U imu 93U 27U 19 U BU MU 28U 37U 36U 41U mi} 16U 

aimn».Chlanbm Mg/kg . BU 43] 36] lOOU 93U 17 U 19 U BU MU MU 37U SOU 41U 2MU 16 U 

Mg/kg 110 360 BU 96U 110 u lOOU 93U I7U 19U fgu Mi) MU 37U MU 41U 22DU 16U 

Mg/kg S3 190 BU 96U 110 u lOOU 93 U 17U 19U BU MU MU 37U MU 41U 2MU 16 U 

MIIIMIJII*. . Mg/kg 310000 3100000 imu imu 210U 2aou 18UI 52 U) 37 UJ 160U 461)1 55 U) 73U) 74 U 0UJ 4au MU 

Touphm Mg/kg 440 1600 3700 UI 3000 UJ 4300 U) 40001)1 370 UJ 110 U] 740 U) smou) 940 UJ iiau) ismuj ismu 160 UJ iimu 70U 

HOMCMB 
2A5-TPpBveO Mg/kg 490000 4900000 22U Z3U 26U MU 22U 32U 22U 22U 26U 170U 22U 23U MU 26U 21U 

Mg/kg 690000 77D00DD 67U 91U imti 96U mi) 130U 69U 69U 110 UJ 67DU MU) mu) 96 UJ 10U i3U 

GmmmlCk^kkf 
C>inid.(Md) mg/kg 1600 30000 OJSU . 0S7U 055U 050U 0J5U 079U Q56U 020) 0361 054U 035U 036 U 050 U 65 074 

Total cetlA % - . 915 804 774 635 915 633 90L1 695 715 597 915 M7 65 763 963 
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TABUAU 

nST PIT/TEST TMNOf ANALYnCAt RESULTS SUMMARY 
SOUTH DAYTON DUMP AND LANOnU. SITE 

MORAINROHIQ 

SMvbia 

n>-6 TF-6 TT-I 
F mil Miifli my Oil 

rr-i TM TT3 
9 ff 11111 OtWOi KMV-m i 

TT-a TTTS TW TTf4 7X4 7X4 TX4 TX4 7X4 
SMvbia 

imm lOgWOt •agMi 

TT3 
9 ff 11111 OtWOi KMV-m i 1 ililU IBUM MfV-812 

«999MI gooaooi owmt wnooi 
•T 90149 OMSOi'miVOM 

WWO* 
f Mill nWI6i .>MV4l 

mm wnoao *300001 
f »4ij oia6fli.Jawv.6oo 

*3*3064 
llfiWGS 2fAKS i/IKS IS/lfGS 5/1 ICS llS/tBGS SAWS I9ARCS SAWS SAWS OAKS uftacs SAMS SAMS 7AMS 

KMMmffafSM-f fmtotrfalSbtf 
SAMS SAMS 7AMS 

IMto Crterb 
a 

Criltria 
» 

Votmtilm 

IV/kf mm 30000000 73 U 43U 43U 45U 93U 4J)U 1617) 25U uu 6.1 U 4JU 45 U 53U 65y 93U 
1.1A2>Tclfwhlomctfwm P9/U SCO 3000 73U 43U 43U 45 U 5.7 U 45U R 7519 0.119 6.1 U 4JU 45U 53 U 65U 93X9 

fl/kl 1100 5900 73U 43U 43U 45U 53U 45U 1611) 7519 6.119 6,1 U 4JU 45 U S3U 65U 93U 
fV/iV sqo 17000 73U 43U 43U 45U 57U 4ilU 1617) 75 U g.1U 6.1 U 4JU 45U 53U 65U 93U 

ta-ncMoraellM H/hf MOOOO lUOOOO 73U 43U 45U 45U S3U 4JOU 16171 , 7517 t.111 6.1 U 45U 45U 53U 64U 93U 
I>CA8 aw 99000 73U 43U 43U 45U 53U 45U R- 7519 0.119 6.1 U 45U 45U 53U 65 U 9319 

1.2-Difeniiia4<Menpnpm (DKF) iV/kS &4 69 19U 03U 9.1 U 93U 11U 7.9 U R 1619 1619 UU 93U 93U liu UU 1019 
KS/kS 04 17D 73U 43U 45 U 45U 53U 45U 1617) 7519 o.il9 6.117 4JU 45U S3U 6.4 U 93U 

I^DkiiMaam H/ka 1900000 9500000 73U 43U 45U 45U 53U 45U R 7.919 0.119 6.1 U 45U 45U S3U 65U 9319 
PV/kg 490 2200 73U 43U 45 U 45U S3U 45U 1617) 7517 0,1 u 6.1 U 4JU 45U 53U 6.4 U 93U 

lAOcMoropnipw PS/kg 090 4500 73U 43U 45 ii 45U 53« 45U 1617) 75 U 0.1 u R1U 4JU 45U S3U 65 U 93 U 
Pg/kg - - 73U 43U 45U 45U 53U 45U R 7519 0.119 6.1 U 4JU 45U 53U 65U 9319 

I^Mlonbnam Pg/kg MB 12000 73U 43U 45U 45U i7U 45U R uj 0.119 6.1 U 45 U 45U S3U 65U 9317) 
(Mtiivi «ihri kM) (MPC) PS/kg aooooDoo 200000000 29U 17U lOU 19U 23U 16U 6417) 92U 32U 25U 19U 19U 21U 25U 37U 

iHmumm Pg/kg 210000 1400000 29U 17U 1IU 19U 29U 15U 6417) 32U) 3119 25U 19U 19U 21U 2517 37U 
0900000 59000000 29U 17U 10U 19U 29U 15U 6417) 32U 32U 2SU 19U 19U 21U 2SU 37y 

Amtom Pg/kg (IflpOOOO oOTinnnin 9.9J 17U 10U 19U 29U 15U 6417) S2U 32U 3SU lOU 19U UU 35U 37U 
Boisne Pg/I« 1100 5400 73 U 0351 45 U 45U 5JU 45U MUj 75 U 0.117 6.1 U 45 U 45U 53U 65U 93 U 

Pg/kg 270 1400 73 U 43U 45 U 45U 5.7 U 45U 1617) 7.9 U RIU 6-1 y 45 U 45U 53U 65U 93U 
PgAg nooo 220000 73U 43U 45U 45U S3U 45U 1617) 7519 0.119 6.1 U 45U 45U S3U 65U 93U 
Pg/kg 7900 jaooo 73U 43U 45U 45 U 53U 45U 1617) 75U R1U 6.1 U 4JU 45 U 53 U 65 U 93U 

Cuban ditiriMc PS/kg 020000 3700000 "I l-il 45U 45U 53U 45 U 1617) 75 U 0.1 U &1U 45 U 45 U 53 U 6.4 U 93U -
Cuban MndiM^ Pt/if* so 1» 73U 43U 45 U 45U S3U 4.0 U 1617) 75 U RIU 6.1 U 45 U 4517 S3U 6.4 U 93U 

M^kg 290000 1400000 73U 43 if 45U 45U 5.7U 45U 1617) 7519 0.119 6.1 U 45U 45U S3U 65 U 93U 
Pi/kg 19000000 51000000 

1500 
73U 43U 45U 45y S3U 45U 1617) 75 U 03 U 6.1 U 45U 45U 53U 65U 93U 

Pg/kg 290 
51000000 

1500 73U 43U 45U 45U 93U 45U 1617) 056) 0.1 U 6.1 U 45U 45U S3U 65U 93U 
Oilewwilme (Medyl dikrid* Pg/kg iMnwi 500000 73U 43y 45U 45U 53U 45U 16171 75U 0.1 U 6.1 U 45U 45U 53U 65U 93U 
^liWMoraalhaia Pg/kg 700000 10000000 73U 1.71 45U 45 U S3U 45U 1617) 75 U 0.1 U 6.1 U 45 U 4iu S3U 65U 93U 

Pg/kg - - 73U 43U 45 U 45U 17U 45U 1617) 75U 0.1 U 6.1 U 45U 45U S3U 65U 9317 
C^vMmne Pg/kg 7000000 29000000 15U B3U 9.1 U 93U 11U 7.9U 3217) 16U 16U UU 9.7U f3U 11U UU iou ^ 

Pg/kf m 3900 73U 43U 45U 45U 93U 45U 1617) 75UJ 0.119 6.1 U 45U 45U 53U 65U 93U M 
KMaadUlnatoaMdum (K12) Pl/kg inop • 700000 73U 43U 45U 45U 53U 45 U 1611) ?9ii 0.117 6.1 U 45U 45U 53 U 65U 93U • 

Pg/^ 54(0 27000 73U 43U 45U 45U S3U 45 U isyj 7519 uyj 6.1 U 45U 45U 53U 6:4U 93U ^ 
Pg/kg 2100000 iianoo 73U 43U 45 ii 45U 5.7U 45U 1617) 7519 0.119 6.1 U 45U 45U S3U 65U 93U 

MiriiyiMM Pg/kg 70000000 lodooooooo 15U 05U 9.1 U 93U 11U 7517 32 ii) 1617 uu UU 93U 93U UU UU iou 
P^kg - - 15U 032) 9.1 U 93U IIU 051) 32 U) 16U 16U UU 9JU 93U 11U UU iou 

MriM M bufyl ather (MTBQ pg/kg 49000 230000 29U 17U 19U 19U 291) 16U 6419 32U 32U 2SU 19U 19U 21U 2SU 37U 
MMtykmchloriila pg/kg wm 59000- 73U 43U 45U 45U 53U 45U: »i 75 U 93U 6.1 U 45U 45U 53U 6.4 U 93U 
%I«C Pg/kg 4900000 56000000 73U 43 UJ 45U 45U 53U 45 U 1619 7519 0.119 iiu 4JU 45 U 53U 6.4 U 93U 

pg/M 950 2500 73U 43U 45U 45U &7U 45 i) 1619 7519 0.119 6.1U 4JU 45U «U 65U 45) 
Tdom pg/kg sooom 45000000 73 U 030) 45U 45U 57U 039) 1617) 037) iiU) 6.1 U 45 U 45U -53U 65U wy 
trawUAIcMpfacihane Pg/kg 150000 690000 73U OS) 45 U 45U 53U 45U 1619 75 U 0.1>i7 R1U 45 U 45U 53U 65U 93U 

Pg/kg - T 73U 43U 45U 451) 53U 45U 1619 7519 0.119 6:iu 45 U 45U UU 65U 9317 
Pg/kg 14000 73U 030) 45U 45U 57U 45U 1619 75 U 0.1 u 6.1 U - 45U 45U 53U UJ 45) 

THdJatallMOfiMutfuwa (CPC-11) Pg/kg 790000 5400000 73U 43U 45U 45U i7U 45U' 1619- 75U o.iy 6.1 U 45U 4517 S3U 65U 93U 
PgAg fmnnniff lowihiimn 73U 43U 45U 45U SJil 4517 wiT) 75U 0.1 u 6.1 U 45U 45U UU 65U 9317 

Vinyl ddsiMa Pg/kg 40 1700 73y MI 45 U 45U 5JU 45U 1619 75y 0.1 u -6.117 45U 45U 53U 6.4 U 93U 
Xyla«(i6ld) Pg/kg eoDoo 2700000 15U ill 9.1 U UJ 11U 0511 3219 1619 1619 UU ?3y WU 11U UU IOU 
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TABLBA43 

TEST PIT/TEST TRENCH ANALYnCAL RESULTS SUMMARY 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINROHIO 

5^P«le 

Zg.O»ybh(l-cMniu|»fOi»ni) (bbfiO* 

2A«Tridilora|4ictal 
iMJkMonfhaui 
t4-DliiwUiy»liwm 
XUXisUnfhmA 

4Chbropl«fvlplta7lel 
4 Mtlhylphenol 

•lphtnyl(l,1«ph«iy|) 

WK^CW. 
hKM*| 
Bulyllm 

• (DEHP) 

Dte 
Dfee 
DMiytpMuUlc 
DlmMhirlph«h.bi» 
Di««iilylylidwhte PV) 
DHMCtylphtfutolBpnOn 

CKydei 

lMhno(lAM)p]nB* 

r^MUmodhn-prapyUmkv 
N-NUmodlphovbinlM 
PtoitacMmhrn) 

mt TF-S TT-I • TTrl TT-Z TM 
5 r 991441 liBfBB MI>t8S8 3 5 31411848919 San'iW 

IMM •9«WB »9«98Bi vmorn 90^9999 
iiytiGs 2B>tlGS 8/itGS 15/1 ICS 9ft KS ItSftBGS 

laldUMplSpH JuAaMafSaff 
•Mil OiMp OHtHm 

a h 

4M 23000 130U 100U 110 U KDU 110 u 110 U 
W/<<i flOOOOO tammm 1B0U 1S0U ISOU 140U 1BU IttU 

Hl/kl 44000 140000 180U isoii 140 U IttU 170U 140U 
Pl/kl ISODOO 1800000 180U ISOU 140 U ISOU 17DU IttU 

Pl/tf IZODODO UODODOO 180U 1S0U ISOU IttU 17DU IttU 

Pl/I« unnn^ iinnnni> 410 U 940U 340U 940U 97DU 9SDU 
PS/kg 1400 SBOO ZSOU ZlOU Z20U ZlOU Z20U ZlflU 

P^kl SIODO 420000 290U ZlOU Z20U ZlOU Z30U ZlOU 

Pi/kl 41100000 awmnrw 4ZU SZU 54U SZU S4U 94U 
P«/ki 990000 SIOOAOO 42U SZU 54U »u S4U S4U 
P»/ki 910000 flODOOO 89U 4.9 U 7ZU 4.9 U 7JU 74 U 
P(/k| 9100000 91000000 250 U) 210 U7 ZSOU 210 U Z3DU ZlOU 
Pf/k| 410000 4000000 2S0U ZlOU 22BU ZlOU ZlOU 210 U 

Pf/kl - - iZU SZU 54U SZU S4U 54U 
P*/kl ilOO 3800 130U 100U 110 U IttU 110U 110 U 
Pf/k| - . ZSOU ZlOU 22DU ZlOU ZZDU ziou 
PC/ki 4100 aooo 180U 140U 140U IttU 17DU IttU 
P(/kf • - 42U SZU 94U SZU S4U S4U 
PS/kg 4100000 42000000 18DU ISOU ISOU IttU 170 U IttU 
Pl/kg 2400 8400 180U 140U ISOU IttU 17DU ISOU 
P(/kg - - 42U SZU • S4U SZU S4U 54U 

PC/kg 910000 9100000 29DU ZlOU Z3DU ZlOU 220U ZlOU 
P(/kg 2MQ0 84000 ZSOU ZlOU Z2DU ZlOU 220U ZWU 

PS/kg - 410 U 940U 340U 940U 37DU 3»U 
P«/kg 3400000 33000000 82U SZU 74 U 4.9U 74 U 74U 
P(/kg 8JU 6.9 U 74U 4.9 U 73 U 74U 

Pl/kg 7100000 100000000 12BU 100U 110U 1Q0U 110U 110U 
Pl/kg 17000000 170000000 •9U 4.9 U 74U 4.9 U 7JU 74U 

Pl/kg ZlOO 7S00 25DU ZlOU ZlOU ZlOU 22DU ZlOU 
Pl/kg 7800000 wwnnnrm 120U lOOU 110 U IflOU 110 U 110U 
Pg/k| ISO 2100 SZU SJU IS 4.9 U 18 22 

Pl/kg IS 210 BZU S.9U 15 S.9U 1 " • W 1 1 
Pg/kg 190 2100 SZU 4.9 U 21 7.1 20 28 

Pl/kg . 8ZiJ 4.9 U IS 4.9U 13 14 
Pl/kg 1S0D 21000 8ZU 4JU 74U 4.9 U 74 U IS 

Pl/kg 9900000 51000000 4ZU SZU 54U SZU S4U 54U 
Pl/kg 180000 1800000 t30U 100U 110 U IflOU 110 U 110 U 

Pl/kg ZIO 1000 12DU 100U 110 U IflOU 110 U 110 U 
Pl/kg 95000 120000 6ZU SZU S4U SZU 251 54U 

Pl/kg 240000 910000 SZU sau 94U SZU 54U S4U 
Pl/kg 31000000 310000000 410 U 940U 340U 940U 37DU 39DU 
Pl/kg - . SZU SZU 54U SZU ssii S4U 

Pl/kg ISOOO 210000 BZU 4.9 U 19 4.9 U 19 27 
Pl/kg IS 210 SZU 6.9 U 74U 4.9U 73U 74 U 

Pl/kg 78000 lOOOOOO SZU SZU S4U SZU S4U S4U 
Pl/kg 49000000 490000000 SZU SZU S4U SZU S4U S4U 

Pl/kg - SZU SZU S4U SZU S4U S4U 
Pl/kg 410000 42000000 SZU SZU 54U SZU S4U S4U 
Pl/kg . SZU 53U S4U SZU S4U S4U 

Pl/kg BZU &9U 34 89 29 49 
Pl/kg zzoonono BZU 69U 74U 4.9U 73U 74U 

Pl/kg 300 lioo 8ZU S.9U 74 U 4.9 U 7JU 74U 

Pl/kg 4300 22000 SZU SZU 94U SZU S4U 54U 
Pl/kg 370000 3700000 410 U 340U 940U 940U S7DU R 
Pl/kg 36000 130000 av SZU S4U SZU S4U 54U 

Pl/kg ISO 2100 8ZU 4.9 U 74U 4.9U 75 U 14 

Pl/kg SIODOO 1800000 SZU SZU S4U SZU S4U 54U 

Pl/kg 9400 18000 8ZU 4.9U 74U 4.9U 75U 74U 

Pl/kg 4800 24000 130 U IflOU ii6u 100 U 110 U 110 U 

Pl/kg 48 3S0 SZU SZU S4U SZU S4U S4U 
Pl/kg 99000 960000 SZU S3 94U SZU S4U S4U 
Pl/kg 9000 9000 1BU ISOU ISOU IttU 130U IttU 

Pl/kg - - BZU 4.9 U 10 4.9 U 7.9 30 
Pl/kg lanwnntff ItWWWHB SZU SZU S4U SZU 54U 54U 
Pl/kg ITOOOOD 17000000 SZU 4.9 U 29 7.9 30 39 

TT-3 
f awii mm KMV^ 

5/1KS lOfiBGS SftBGS 5fiB 

4S0U 110 U llOOU Z70U 
470U ISOU 17D0U 400U 
470 U ISOU 1700U 400U 
470 U 1MU 1700U 400U 
470 U IttU 17D0U 400U 

1900 U 9«U 9700 UI B90U 
9Q0U ZZOU Z30OU SttU 
9aou ZZOU zaou SttU 
23DU S4U SttU ISOU 
Z3DU - 54U SttU ISOU 

98 25 75U 22 
BflOU ZZOU zzoou SttU 
900U z»u zzoou SttU 
Z2DU 94U SttU 190 U 
490U 110U 1100U 27DU 
900U ZZOU zaou SttU 
470U IttU 17D0U 400U 
ZZDU 94U SttU ISOU 
47DU ItfU i7aou 4flOU 
63DU IttU ITOOU 400U 
ZZDU S4U SttU 130U 
SODU ZZOU zzoou SttU 
9flDU ZZOU 210U SttU 

1SD0U SttU STDOU B90U 
90U • 74U 77 110 
90U 95 100 18U 
4»U 110U 1100 u Z70U 
SOU 32 420 470 
BOOU 22DU 22D0U SttU 
4SDU 110 U 1100 U 270U 
SOU 85 

SOU 1 1 " 
94 140 

SOU 91 9S0 330 
sou 40 870 930 
ZZDU S4U SttU 130U 
4S0U 110U 1100U 270U 
49U 110 U llOOU Z70U 
140J 74 SttU 130 U 
490 430 1100 130U 

isoou 9ttU 3700U 890U 
Z2DU S4U ZIOI 240 

94 120 2800 7M 
90U » 1 1 -K- •• 1 1 
Z3DU S4U SttU 80] 
ZZDU S4U SttU 130U 
Z20U 54U SttU 130U 
aou 100 Stt 130U 
ZZDU 54U SttU 190U 

41 190 3000 2300 
SOU 75 90 140 
sou 74U 7SU 18U 
ZBU 54U SttU 130U 

ISOOU SttU S700U 090U 
Z2DU 54U SttU 190U 
30U « 1 1 1 1 1 
ZZOU 54U SttU 190U 
SOU 19 75U 43 

4S0U 110 U 1100 u Z7DU 
ZlOU S4U SttU 130U 
ZlOU 94U SttU 130U 
47QU 1101 17D0U 4flOU 

99 100 970 im 
ZZDU 54U SttU ISOU 

79 140 2400 1400 

9ftBGS 

lOOU 
tau 
IttU 
140U 
1»U 
340U 
ZlOU 
210U 
S2U 
52U 
7J»U 
210U 
210U 
S2U 
lOQU 

2I0U 
iwii 
52U 
1«0U 
140 U 
52U 
ZlOU 
ZlOU 
340U 
7JOU 
7J>U 
lOOU 
7JIU 

ZlOU 
100 u 
00 
74 
1Z 

7JiU 
7JIU 
SZU 
100U 

10DU 
SZU 
52 ti 
340U 
SZU 
01 

7J1U 
SZU 
SZU 

SZU 
SZU 
SZU 
14 

7AU 
7JIU 
SZU 
340U 

SZU 

7J>U 

SZU 
7JtV 
lOOU 
SZU 
SZU 
140U 
7JOV 
SZU 
12 

TT-4 TT-4 TT-5 TT-S 

J 18441 117489 nn iTIT 5 JB44J WIW IttfKIBB S5B48MRIBflB-JCMK-40B 

9090999 •ZtZBdB 9990999 9090999 
12/1 ICS 20/9 RGS 3ft9GS 7ftBGS 

lUU 110U 1100 u 2400U 
17DU 140U ISOOU SflOOU 
17dU 140 U 1400 U 40D0U 

170 U 140U 1400U SOOOU 
170U 140U ISOOU SflOOU 

SttU S40U 3500U S7IOU 
ZZDU ZZOU ZIOOU S300U 
ZZOU ZZOU ZlflOU 530OU 
S4U 54U S30U ISOOU 

S4U S4U ssoii 1300U 
75U 75U 81 18DU 

zau ZZOU ZIOOU S900U 
ZZOU ZZOU zioou S300U 
S4U 94U S30U ISOOU 

110 u 110 U 1100U ZSOOU 
ZlOU ZZOU ZlflOU S300U 

IttU ISOU 1400 U SOOOU 
S4U S4U • S30U 1300U 
IttU 140U ISOOU SOOOU 

IttU 140U 14D0U SOOOU 
S4U ' S4U 530U ISOOU 
ZZOU ZZOU ZIOOU saoou 
ZZOU ZZOU ZlflOU S300U 
SttU S40U 3500U 87I0U 
75 U 75U 140 18DU 
75U 75U 180 180U 

110 U 110 U 1100U ZSOOU 
75U 85 800 IBOU 
ZZDU ZZOU ZIOOU S300U 
IIOU 110 u 1100 u ZSOOU 

27 24 

1 "• 1 B* 
41 33 w Hd-
31 17 3400 240 
19 « 1 1 ^ 1 1 100U 

S6U 54U S30U ISOOU 
110U 110U 1100U 2400U 
110 U 110 U 1100 u ZttOU 
S4U S4U S30U 13D0U 

240 54U 310J 1300U 
SttU S40U 3S00U 0700U 

S4U S4U 530U ISOOU 
47 24 5700 240 

75U 75U 1 1 180U 
. 94U 54U 530U 1900 U 

54U S4U S30U 130DU 

S4U S4U S30U ISOOU 

471 S4U S30U 1900U 
S4U S4U S30U ISOOU 
39 47 10000 330 

75U 75 U 94 1BU 
75U 75U 7DU 18DU 
S4U 54U S30U 1300U 
SttU S40U SSDDU 8700U 

S4U S4U 530U ISOOU 
24 » 1 1 1 1 1 

S4U 94U S30U ISOOU 
75U 13 ttU 180U 

110U 110 U 1100 U MOOU 
S4U 94U S30U ISOOU 
S4U S4U SSOU ISOOU 

IttU 140U isoou SOOOU 
10 38 1900 IBOU 

S4U S4U SSOU ISOOU 
94 SB 910 290 



Fkgeeons 

TABLBA43 

TEST m/TEST TRENCH ANALYnCALMSniLTS SUMMARY 
SOUTH DAYTON DUMP. AND LANDHLL SUB 

MORAINE OHIO 

Stmphltk 
SmmfkOHm 
StmfkDt^k ]fA*G5 I0ABGS tfiWGS K/tB 

•9«M« 
9ft9GS 

WMOi 
liSABCS 5ABCS nfiBCS 

n-4 
9-nnm 

9pBGS 9Jt» llftBGS 
•Moi 
a/IBGS JABC5 JfiBGS 

kktMk 
Alumtaum ms/kl 

m 

77000 

* 

990000 740 

UJ 
210 550 290 no 000 500 410 070 430 330 010 200. 2640 970 

AnNimny nif/kB 410 
740 

UJ 02VJ 15J 1251 051) "I. 40) 15) iftr U) 1.11 Ml . 055) 0.1) U9r 
Annie mc/hg OX « I- 11.^ 1 iiij- oir- 1 1 175- 1 1 w 1 "• 1 1 • 
Bafuoi ma/hg 150000 130 209 10 342 015 845 50 234 14D0 10 • 473 124 05 10 423 
BinrDium •ng/kg 10 200 001 oau O0| 052U 00) U4| 3.9) 00) 15) 05SJ 0059) 052) OMU 027) OM) 
Ckdnrium ng/kg 70 00 4iJ 001 OL0] 0141 057J 05li 15 15.1 305 14 021) 043) 014) 20 M5 
Gikium "g/kg • 14500 13100 3550 11000 2270 5100 1100) 3030) 300) 0700) 000) 4190) 10500) 12000) 770) 
dmnBlum ihg/kg - - *51 51J 125 J 551 1341 1151 115 195 745 109 75 115 45 205 IM 
CaUl •ng^kg S 300 2.5J 251 UJ 111 091 45) 01 45) 145 45) 35) 5.7 25) 4.7) 225 
Ctappn mg/kg 310 4100 WJ UAI 145 195 135 is.4 1M 181 4340" 0.1 05 345 175 230 iUBB' 
Inn mg/hg . SSODO 72000 2530 7220 1550 030 1530 1490 B0 1000 flSIU* S10 lOiO 1570 0470 1430 IfaW 
Lnd mg/kg 400 50 |- 50 1 *1 . 115 541 155 114 110) 1 otr 201) 175) 325) 125) 1 1 Bwr i4i»r 
Mv«ilyn. mg/kg - f 400 4450 1420 300 1470 2250 170 txa 2000 910 33900 2210 4570 5B70 I40O 
Mnvmnc ^kg 1KD 2900 3»I ail 40 Ml 437 410 003) IBlj 333) 10) 352J OO) 2MJ 220] i4n) 
Mnniy mg/kg 5A 34 15 OJBOl 00211 053 0543) 0510) O10 017 0B4 OOM) 0017) OOBJ oilu 00 00 
Nlchd mg/kg 1SD0 2000 RU) 051 119 0.4 105 115 173 19.1 10 135 9.7 104 55 M5 475 
hMum mg/kg - - 1270 05) 570 041 733 874 •0) ») 100) 07) 543) 9MJ 3MJ Ml) 100) 
Srinltim mg/kg m 510 305U 255U 209U 2O0U 2g.1U 205U l»l 00) 201) 030) 20.1 U 201 U 20.9U 00) 391U 
snm mg/kg m 510 1J lAU lJU 15U 1.1 U 1.1 U 054) 052) 3.1 057) 15U 1.1 U 1.1 U 00) 55 
Snlhitii mg/kg - 110 1751 50U SOU 562U 5MU 10) 99.1) 592 112) M.1J 5fiU 1»l 242) 3110 
TInBium . nig/kg - - 0.12 U aipu ai3 OlOU aiiu 012 053 059 551) 041 0111) O50U OllU ouu 20L4U 
y^lum "^kg m 520 09 02 225 05 S.1 lU *5) 05) 05) 175) 1U| 1"! 9.0) 121) 515) 
Ztac mg/kg 2wn 31000 no 20 5451 05J 545) 01) 10) 20) 3070) 115) 300) 05) 01) 040) 090) 

PGI» 
Andoiw10U(PGB^101i) iW/kg 3m 2100 41U 34U 0U 34U 37U 0U *U MU 37U 0U 34 U) 37 UJ MU) MU MU 
Anc^122i(PCBr12n) M/i« 10 50 41U 34U 0U 34U 37U 0U MU MU 37U 35U 34U) 37U) MU) MU MU 
Andor.U32(PCB-1239 IW/kg 10 50 41 U 34U 0U 94U 37U »u Mi) MU 37U 0U 34 U) 37 UJ MU) MU *y 
Aiackr>12tt(k:uaU) i«/kg m 70 41U MU 0U 341) 37U su MU MU nu 0U 94 Uj 37 UJ MU) MU 44U ^ 
A«>do(^i2M'(rC».lM9 Hg/kg 220 70 41U 34U 0U 34U 37U 0U MU MU 37U 00 34 U) S7UJ MU) MU 

fg/kg 7M 41 m 34 UJ 0U 34U 37U 0U MU MU 37U 52 34U) 371)1 MU) 1 1 »«• 
Aiiiddr.iaiO.(FC8-12M9 PgAg 220 70 41UI 34 ill 0U 34U 37U 0U 1 »• 1 1 »» 1 1 1 1 MU 34 U) »J MU) MU 44U 

M'-ODD iW/kg 2000 7200 2.1.U 55U 15U 15U MU 5.1U 37 VJ 92U 10 u 91U liUI 3iU 18 i)) 150 U) 110 U) 
M'-DDE i«/kg 1400 510 2.1 U Mil 15U IBU 55U 9.1 U lOJ 0i ni 24) 19U MU IBU ai liou 
M'-OOT Rg/kg 1700 700 11H 5J19 15U IBU 95U 9.1 U S7UI M) :B0 «J Ittj) ai IBU) 10 U) 110 U) 
Aldriji Rg/kg s 10 11 ti OJU 15U IBU 95 U 9.1 U 0U nu inu 91U 19U MU IBU 10U 110 u 

R^kg 77 270 11 u ggii 15U ISU 95 U 9.1U 37U 92U inu 91U UU MU IBU uou 110 u 
a^p)»Oiloirim Rg/kg - - 11 u 55U 1SU ISU 95 U 9.1U 0.U nu . inu nu . iiU MU iBU 10 u 110 u 
bet»WC Rg/kg 270 50 11 ij My 15U IBU 55U 9.1 U 37U nu inu nu ISU SOU UU 10U 110 u 
ddi»«1C Rg/kg - - 11 u 5JU IBU 15U 95U 9.1 U 37U nu inu nu 19U MU IBU lOU llOU 
DMrin Rg/kg 30 iio itu 55U 15U IBU 95U 9.1 U 2b) nu 1 BJ- 1 nu 19U 3iU iBU 10U llOU 

Rg/kg • - nu 5517 15U IBU 55U 9.1U S7U nu inu nu 19U MU UU 10U 110U 
Rg/kg - - 11 u My 15U . IBU 95 U 9.1 U 37U nu inu nu liu MU IBU 10U 110U 

EnMfuiMlAn Rg/kg • - 11 u 55U 15U IBU MU 9.1 U S7U nu inu nu IIU SOU IBU uou 110 u 
Eidrfn R^i« laooo 15000 iiu Mu 15 i) IBU 55U 9.1 U 37U nu inu nu liU 3iU UU 10U not) 
EnlitaahMycik Rg/kg - - 11 u 55U 15U IBU 9iU 9.1U 37U nu inu nu iby 31 li UU 10U 110 u 
EnlrinhtoM Rg/kg - IIU 5JU- IBU IBU 95U 9.1 U 371) nu 89) nu ISU MU iBU 10U 110 y 
•mimWCOlMlue) RgAg 520 210 11 li 551) 1SU IBU 9iU 9.1U 37U nu inu nu IIU MU IBU 10U iiou 

Rg/kg 11 u S5U 15U IBU - 95U 9.1 U 37U nu- inu nu ISO MU liu uou llOU 
HqAKhtar Rg/kg 110 30 11 u 55U IBU IBU 95U 9.1 U 0U nu 19bU nu IIU MU UU 10U tioti 

Rg/kg 53 10 liu 05U 15U IBU 95U 9.1U 37U nu inu «u liu MU UU 10U 110 u 
. Rg/^ iuooo 310000 4:1 u 17U *U 34il 19U IBU nu) inu snu 10U *yi 74U MU) MOiq 20 li) 

Tnnphn. Rg/kg **0 150 BU soy 70U 70U 30U 30U 150 U) 3O0U Tsnu 380U 70 UJ 1S0U 70 U) naoul 4400 yj 

HnMdAi 
BA^TPpOvn) . Rg/kg 490000 450000 25U 21U 22U 21U 22U au 45) 22U 22U 23U au 22U 22U nu 20U 

Rg/kg 00000 77000 0U 53U MUJ aitq 0LJ MU) B7U MU nu MU ' nu 96U MU .MU 110 u 

GMmfOMMiy 
cynide(iDid) mg/kg 100 000 OAU . 052U 054U OSBU 001) 054U 040) 057) on 01 osiu OMU 00) 031) 079) 
ToMnlldi g - ni 507 525 501 05 995 925 883 995 09 0.1 915 965 755 

•NbtapplM^ 



Pi«e7ori5 

TABtEA4J 

TEST FIT/ TSST TUNGH ANALVnCAL RESULTS SUMMARY 
SOUTH DAYTON DUMP AND LANDHLL SiTB 

MORAINE OHIO 

ttmfkLomHom TM TF4 TM Tr.7 . TT-7 rr4 TT8 TT-8 TT-f TT-f TT-t TT-18 IT-18 TT-ie 

finVbJO; M86iMOa068.|CMV«M 9 SJ8#4S.d9H8fl8-Miy.OM 1 S38M3-l8f788-IUfl^ S ;.58443-]8880B.«IV'458 S-58MSrl808a8-JCMy«8>l 9 S38443.T88608>ICM1<«I S-3M49-f8a08.KMy*8l7 J P48«4S-I88I08-I»CV«8M M8665-l«a988-KMV-8fS S*Jf663-106a«rlO 

MBQBM 49B«69 fQ^»M8 10Q9008 IMI0888 1BSQ008 IW888 1«9«88 iMMdO IM«08 tB«98D 

S*Jf663-106a«rlO 

S«pirDiplfc 

MMrfafBaO 

UftBGS UfiBGS irfiBGS C/I8CS fC/»iCS 4y»BGS 4/18G8 

ffHlBll 

tS/IBCS 7/9068 >7/9 0C8 22/9 BGS 5/9 BGS >0/9068 15/1068 

Pmmmtu IMb 

H^WBnnwii am 

CrilhU 

« 
Critrria 

0 

wapHcaOT 

ValaHIm 

PS/k| SROoon 38000000 92U 7JU 530 18000 200 0 630 63 O 470 580O 680U 26000 120 140) 130) 

l«/kg SCO 2H0 9auj 7J15 530 1500 0 200 0 630 630) 470 580U 680U 2600U 120) 11 R 

•W/kl 1100 S300 9jm. 7.7U 530 15000 280O UO 630) 470 580U 680U 2600 0 120) 140) 130) 

U-OUMantHhm ¥9/H S300 17000 9jU 7au 53 O UOOO 280O 58) 36) 13) 240) 46] 2600U 120 140) 130) 

M/kg 240000 1100000 92\J 7.7 U 530 IMOO 2000 089) 46) 470 S80O 6B0U 2600U UO 140) 130) 

1A4-TrbMerabauaK RS/kt 22000 99000 92\Jt 7715 530 IIODU 2IOO 630 63 U) 47 iJ 580O 680U 3600U 120) II R 

PV/kg Su4 89 18UJ 1515 110 36000 S60O 120 150) 960 12D0U 14000 5300U MO) it R 

H/iV 34 170 91VJ 7.7 U 530 I500 0 280 0 630 63 U) 470 580 0 6B0U 26000 um 140) 130) 

RB/kg 19GOOOO 9800000 92VI 7.715 530 1800 0 280 0 UU 630) 4.7 O 580O 6B0U MOU 120) R R 

Rl/kg 430 2200 92V 7.7 U 530 1800 0 2800 630 630 470 5800 caou 2600U 120 140) 130) 

Rl/kg m 4800 92V 77U 530 1100 0 28DO 630 630 470 SBOO 680U 260DU 120 140) 130) 

RC/kB . •- 92VJ 7715 530 1800 0 280O 630 630) 470 580 0 680U 2600U 120) 16) R 

lArDidilorafaaiHfK RB/kB 2400 12000 92VI 7715 530 88) 19) 630 630) 670 100) 680U 2600 0 16) 86) 43) 

RB/kB 28000000 innnnnnnn 37U 31U 210 71000 11000 12) 250 18) 130) 200) 110000 ao 570) 530) 

RB/kB 210000 1400000 37UI 31U 210 71000 11000 250 250) 190 23000 27000 11000 0 480) 570) 530) 

53000000 37U 31U 210 7IOOO 11000 250 250 190 1000) 860) 110000 ttO 570) 530) 

Actlent RB/kf CIODOOOD 630000000 37U 31U 2IO 7IOOO 11000 62 250) 14) 23000 22DOU UOOO It 38) 33) 

Boom RB/kB noo 5400 9^U 77U 530 1800 0 94) 18) 28) 47 O ISO) 130) 2CD0U UO 140) 130) 

RB/kB BO 1400 9^U 77 U 530 18000 28DO 62V 630 4.70 SBOO 680U 2600 0 UO 140) 130) 

MB/kS 61000 »—» 9JIII 77U 530 laoDo 280 0 630 630) 470 SBOO 6B0U 26000 120) 14 0) 130) 

BnmmiMte (Mrfhyl bnmifah) RB/kg 7300 32000 9JU 77U • 530 18000) 2800) 63 O 630 470 SBOO 680U 2600U UO 140) 130) 

aibcndbulMe RS/kB 820000 3700000 9L2U 77 U 530 ^ 1800 0 280 0 17) 088) 470 580O 110) 26000 UO 140) 130) 

RS/1« 250 1200 92U 77U S30 18000 2800 630 630 470 580 0 caou 26000 UO 140) 130) 

RB/kg 290000 1400000 9^l]J 77U 530 42000 1900 630 630) 470 4000 2000 720) 120) 140) 130) 

RB/kS 61000000 92U 7.7 U 530 1800 0 280O 630 43) 4.70 580O 680U 2600U 120 140) 130) 

OikMotdfiii (TfidiknnMlHm) RB/kB 290 1SD0 92U 77U 530 1800 0 280O 630 630 470 580O 680U 2600U UO UVJ 130) 

RB/kB 130000 SDOOOO 92U 77U 530 1800 0 280O 630 630 470 S80O 6800 120 140) 130) 

RB/kB 780000 IQOOODOO 92U 77 U 0321 18000 20) 43) a) 063) 890 590) 330) 120 140) 190) 

RB/kB . 92U 77U 530 1800 0 280 0 630 630 470 580O 6B0U 2600U 120 140) 130) 

RB/kB 7000000 29000000 IIU 15U 110 36000 5600 120 0.74) 9.40 12000 160) 53000 MO 290) 270) 

RB/kB COO 3300 9JUI 77U 530 18000 280O 630 630) 470 580O 680U 2600U 120) 140) 130) 

^kpdifliiDfemrfiiM (GfOlI) RB/kB 110000 780000 9JU 77U 530 laooo 280O 630 630 470 5BOO 68DU 2600U 120 140) 130) 

RB/kB S400 27000 9JUI 77U 530 220) 28) 630 630) 470 1 1 '»«• 1 W , 1 lUU- 1 120) 140) 130) 

RB/kB 2100000 11000000 oaifl 77U 530 1800 0 81) 620 630) 470 110) 2500 2800 120) 140) 130) 

Methyl aoMi RB/kB Tumm 1000000000 1BU 1SU 110 56000 140) 120 ISO 960 190) 1300) 53000 MO 290) 270) 

RS/kB . - 1BU 15U 0B2] 3600U 59) 53) 42) 084) 250) 1100) 530) 240 290) 270) 

Mdhyllot biilyl clhv (MTBE) RB/kB 43000 220000 37U 31U 210 TIOOO 11000 250 062) 190 23000 27000 IIODU au 57 oi 530) 

MHhyimdikwUc RB/kB 11000 33000 92V 77U 530 1800 0 190] 620 630 470 260) 680U 26DU 18) 18) 18) 

9yim RB/kB 8300000 36000000 92Vi 77U 530 18000) 2800) 630 630) 470 580O 6B0U 26DU 120) 14 01 130) 

RB/kB SBO 2100 1.91 530 1800U 2800 630 630) 470 SBOO 680U 26nu 120) 48) 47) 

TetiMm RB/kg 92iq 77U (U1J 1800 0 31) 065] 33) 470 5300 990 49) 11) 18) 18) 

bw-IWdAiwliwie RB/kg 150000 680000 9Jii 77 U 530 1800O 2800 630 630 470 580 0 6B0U 26«U UO 140) ISO) 

tnM.1.»Mchbfiipnptm RB/kg . . 9a UI 77U 530 18000 280O 630 630) 470 580 0 68DU 2600 120) 140) 130) 

RB/kg 2000 14000 92 WI IJJ 1800 0 MO) 67 S3) 670 350) 670) 420) UU UVJ 130) 

RB/kg 790000 3400m 92V 7.7 U 530 1800 0 280O 630 630 470 5000 680U 2600 UO 140) 130). 

RB/kg awnnnnB imnnnnn ' 92V 7.70 530 UOOO 280O 630 630 470 5«IO caou 2600 UO 140) 130) 

Vinyl chtprid* RB/kg CO 1700 92V 7.70 530 1800O 2800 53) 54) 470 1 =»"• 1 i«r 1 1 26DU 120 140) 130) 

Xytam(Wd) RB/kg 630000 2700000 liui ISO 110 710) 140) 17) 130) 1.1) 27000 17000 i4oan MO) 290) 270) 



FlilpeSoflS 

TABLEAU 

TEST PIT/TEST TRENCH ANALYHCAL RESULTS SUMMARY 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE; OHIO 

SMpkDvde 

«)(l*<IChli 
U3-TrfcMi 
2AA-Tfklili 
L4-Didilon 
%4.nncAy1pl«nol 
Li-DinMraphml 

KMaiaplml 

AP-OldUaidbnidii* 

4A4)lnllr»^ 
IBtomophmyl 

4^i«l>l«iqrlpten)rl« 
fWihylpM 

bis(2-Chlon»ed**Ey)wetlw 
blifi^b 

fMravinvi BVff 

|*(PW» 

OiiyMie 

DWiylphiMM 
Diimtfirlphilwtote 

bhiw^i pUiikit (DnOI) 

Inda»0A3«l)|>^ 

•MIM 

i| 

H/kg 

it/M 
w/kg 
M/hg 
l4/kg 
Hi/kg 
iv/M 
i^kg 
(W/kg 
«Ag 
i«/fcg 
i«/i>g 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
Mg/kg 
kg/kg 
kg/l« 
kg/ks 
kg/kf 
kg/ks 
kg^ 
kg/kg 
kg/kg 
kg/kg 

kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 

kg/kg 

kg/kg 
kg/i« 
kg/kg 
kg/kg 
^kg 
kg/kg 
kg/kg 
kg^kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg^ 
kg/M 
kg/kg 
kg/kg 
kg/M 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 
kg/kg 

laoQoo 
IttB 

CICDO 

310000 
3100000 
*10000 

liop 

flOO 

ISO 
IS 

ISO 

WW 

210 
asooo 

7T-3 
Btsaog-i 
kWIOM 

M/klCS 

1400U 
2ioou 
2100 U 
210DU 
noou 
MOOU 
2«nii 
2iOOU 
«oou 
*90U 
210 

2flOOU 
mu 
«9DU 
1400U 
aaoou 
2100U 
fi»U 

2100U 
2100U 
cspu 
2nu 
2flOU 
*<oou 
1SOO 
«2U 

1400U' 
3» 

1«DU 

UfttGS 

2300U 
3300U 
3300U 
saobu 
330011 
7400U 
4SDDU 
45D0U 
1100U 
1100U 

1A) 
4S00U 
4SD0U 
noou 
2200U 
4saou 
asoou 
noou 
ssoou 
3300U 
1100 tl 
4saou 
4SOOU 
7<mu 
1400 
iSDU 
2200U 
3200 
4SD0U 
2200U 

aoa 
STgOOO 

uur «r 
4Ui" JIU" 

las . . ISO 

1 1 1 w 1 
sou lino 
14BO 22no 
14BU asno 
«SU lino 
«SU lino 
40SU wo 
ITS isn 
6200 sn 

1 w«" 1 1 1 
7SJ 

4SO 11U0 
isii lino 
6SU iino 
cso lino 
1*000 1S0B 
ISDO isn 
no ISO 
sou iiobo 
4*000 7SOO 
«nu nnii 

1 ^ 1 1 1 
*nu lino 
3B 310 

1400 0 aanu 
SOU iinii 
«SO lino 
2inu 
laOBD 

3»U 
12DB A4UUI 

tno lino 
i3on . '^.12on 

TT-B 
HtSKtBJtklViJISS 

ITr7 Tr.7 TT-i tr-f TT-# TM TT-9 
AAA 

rr-0 

43g«S ig^ns iQ^aas 
a JHC •laSS'Kiiffr'Sk 

wins 
S Mifs iJBS^MWlMOP 

fgWMS iDMaaa 
J St 13 I0Ba^JQIfr-M7 

IDM08 
a MftJ iPBaS Mil* Si 

1990501 
^39*6^M306*JCMv*0*9 

iB9oom 
17/1BGS </»acs If/I MS 4AM3 4/1 DCS 15/1 BiSS 7/9 MS 17/1 BOS n/tBGS 

110U 2anu •so 290U 450U mo lano mo anoo 
ISO snu lanu 4S0 cno mo 1900 0 2BU 42no 
mo 39no lano 4S0 *no mo i9no 2ttU 4280 
mo 3mo lano 4SU *no ISO i9no 290O 43nO 
mo smo lano - 4S0 «no 1*00 1980 280 43nu 
3SU asBU wo SOU isnu 3SU 43nu caou lonu 
2BU sinu ITHU snu noo 280 2inO ano sano 
220 0 sino 1SOO snu 910O noo acno anii scnu 
so lanu 4200 ISO 280 no 680 no 1480 
so nnu 4300 ISDO 280 520 680 no icno 
74 0 300 so 190 80 6.9U 48 130 5400 
22DU Sin 01 iTno snui •IP 01 nom acno ano scno 
220O nno ITUU snu sou noO acno anil suoo 
SO iano 43DO ISDU 280 sao 680 no icnii 
110O 3*no iSO 29pO soil mo isno mo aano 
2ao sinu lino sno 910 U 280 acno ano scno 
mo anou lano 4S0 sno mo moo 280 4280 
so uno 4BO 1SOO 280 S20 680 no i4no 
mo anoo lanu 4S0 *80 mo i9no 280 4anu 
mo 3«0 lano 4SU- *aoo mo i9no ano 4280 
so lano 4a u ISDO 280 so 680 no icno 
mo sinii i7no sno noo noo anou 380 scno 
22DO sinu uno snU' noo 210 0 acno 3no scno 
3SU SBU anou . MO isno 3SU snu 680 •any 
740 2S0 17B iPU 80 6.9U aso ISO mo 
740 mo so 190 no 6.90 no 130 mo 
1100 2anu •so 290U 480 mo lanu mo aano 
740 2900 2000 190 80 6.90 no ISO mo 
220 0 SUOU uno sno noo 2i0U asno ano scnii 
ISO 2*nu oiou 280 480 mo uno 180 aano 
ai) MB" iJBT no 6.90 no »u mo 
7.7 hSUF MIT' »)• ipr 1 1 &90 nil 130 mo 1 
11 or SUP" nor - 8) g9U no 13U mo 

740 2300 i4n is 49 650 no «y 180 
740 1 I ^ 1 1 i4n 18 80 *90 nii 13U 180 
SO lano 4au mo 280 S20 680 95U 1480 
110 o a*nu aso 2BU 480 mo moo 180 aano 
110U asou aso 290 0 480 mo moo inu aano 
so 19BU 480 ISO 280 no 78 »I ano 
so lanu 480 150 U 280 SO 68U an i4BO 
3SO snu. 3ano MO isno 3SU 42000 68U •ano 
sii ianu aoj mo 28U so 680 no icny 
740 snu 3ado no IS 690 no ISO 180 
740 mo 1 1 HIP -1 1 190 80 uv no 13V mo 
SO 6S] 7S mo 280 so 680 95V 14000 
SO laopu 480 ISDU 280 so 680 95V icno 
SO lano 480 mo 280 so 680 95V icno 
S60 lano 480 mo 280 so 68U Sj acn 
S60 laopo 480 ISDU 280 S20 680 no icnu 
13 2I0B 1280 340] 9SJ 69U no isii . 38 

740 30B 1*B ifo 80 690 no ISO mo 
74U mo SO 190 no *9U no ISO mo 
s*y isno 480 mo 380 SO *80 «y icno 
sno asbpu 208.0 mo isno 3SO 43nO 680 93nO 
so lano 480 mo 280 SO 680 no icno 
74U 1 1 W . . 1 1 1 1 m 80 6.90 no iaO inu 
SO lano 480 mo 280 SO 68U no icno 
74U 2S SO 1.9 O 80 6.90 no » 1 1 .. ^ 1 
110 0 2inu aso 2nu 480 mo lano mo aano 
SO i9no 48U mo 280 BO 680 990 icno 
SO lanu 480 mo 28U sii 680 no icno 
mo smu i3nu 4SO cno 180 1900U ano canu 
740 aso STOP mj 3»i 690 no i30 48 
so 970] 480 mo 280 SO 680 no icno 
12 130B asn an an 6.90 no ISO 38 

J/7 MS 

1BU 
IflOU 
IflOtl 
ISDll 
1»U 
4Q0U 
240U 
2«U 
*1U 
«1U 
a* 

240U 
aiou 
«1U 
120U 
2MU 
1BU 
*1U 

ISDU 
IflOU 
*1U 
24bU 
2400 
400U 
g-LU 
0.1 U 
ISDU 
0.1 U 
aiou 
laou 

34 

i4-
1* 

flU 
iaou 
130 u 
«iu 
*iu 
400U 
C1U 
31 

g.1U 

*1U 
«iu 
«1U 
61U 
6iu 
70 

&1U 
A1U 
61U 
400U 

61U 
12 

61U 
10 

13DU 
6IU 
61U 
inu 

SS 
61U 
50 

1040000 
UfiBGS 

150U 
aaou 
230U 
230 0 
230O 
SOOU 
30DU 
300 0 
7*0 
7*0 
10U 

300O 

300 0 
760 

1SOO 
300 0 
230U 

7*0 
230U 
Z30U 
760 
300U 
300 0 
SOOO 
»U 
10O 
1BU 
ipu 
300U 
1S0U 
10O 
100 
10O 

10 U 
10U 
760 

1900 
isbo 
760 
760 

SOOO 
*760 
i6.u 
lOO 

- 760 
7*0 
7*0 
760 
760 
10U 
10U 
10O 
7*0 
sobo 
760 
lOO 

10U 
ISO 
760 
7*0 
2SO 
10O 
7*0 
10O 

ig4«ai 
fs/ttcs 

ISO 
2SU 
2900 
2SU 
* 

noi) 
noo 
310O 
760 
780 

10 
3100 
310 O 
7iO 
ISO 
310O 
2SU 
7IU 
290U 
2S0 
SO 
3MU 
310O 
SlOO 
10O 
10O 
ISUJ 

loii 
310O 
i«6o 
10O 
10O 
10O 
10U 
ioo 
so 
ISO 
isti 
54J 
SO 
510U 
SO 
10U 
IOO 
SO 

so 
so 
so 
so 
10U 
lOU 
too 
so 
siou 
so 
IOO 
so 
IOO 

ISO 
so 
sti 
2S0 
11 
so 
IOO 
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TABLE A4J 

TEST FTT/TEffT TWCH ANALYHCAL RiSULTS SUMMARY 
SOUTH DAYTON DUMP AND LANDHLL SFTE 

UmpkUaMm 
Sm^kllk 

Sm^DvIk 

OiUl 

Copper 

ThiDium 
Varadlum 

Aiadar-10I((PCB>1014 
Aiiidor-1221 (PCB-12a) 
Aiecla>.12B(PCS-12U) 
Aiodor-Ha (PC1-12M) 

(PCB.1254) 
(PCB-IStf) 

RamtUMSttl latmlrimlSoll 
CrikHt 

mi^kg 77000 
mg/kg 21 
mg/kg 039 

mg/kg 15000 
mg/lg 160 
mg/kg io 
mg/kg -
mg/kg • 
mg/kg s 
mg/kg 3100 
nig/kg 55000 
mg/kg 400 
mg/kg -
mg/kg 1000 
mg/kg M 
mg/kg 1500 
R«/kg -
mg/kg 390 
mg/kg 390 
mg/kg -
mg/kg -
mg/kg 390 
mg/kg 23000 

Ml/kf 
MS/kg 
Pl/k| 
RS/kf 
l>f/kg 

PS/k| 
Pg/k| 

3900 
140 
140 

220 
220 

NO 
740 
740 
740 

MORAINROHIO 

TM TM TT-5 TT-7 TT-7 TT-5 TT-5 TT-f TT-f TT-f TT-9 TT-M TT-lO TT-19 
s-jiiu ojaooi mnfcooT J 31649 090001 KMV-RS1-D 3 30m 0911900 jwy-ooi S.JO«ll.|Og7gO.ICMKlg| M5461-Ii0iai-KMV«0 »506il'1005a5-KMV-5S»57 1 S5544S-1M9d5.|CMV-5f7 M960.iaai955MVM S-JM4J-l«6065.i(MV-M4 S-35661-15fla05.JtMV-«6S 

*999000 9099000 9999000 14^99000 19^99001 1999901 1999695 1999501 1999909 1999011 1999009 1999665 1999099 I9990B 

14/1169 MftBGS I7A9G5 $fiBGS 16/9 ICS 4/tOCf 4/riGS l$/IB65 7/1 ICS 17/1 acs nftBGS 5/1BGS 19/1 BGS 15/1 BGS 

DfpHailr Diplmto 

5940 5710 1200 6160 B7D 7270 7110 2100 5740 7220 5530 2UD 3650 3910 

133J 207) 13) 221) 15) 13) 20) 63 ID 51) 11) 314) 13) 20) 11) 

1 1 «a- 1 w- IW- ai- 11- 1 I«- 1 ir 1 1 1 ^ I Ui- 1 1 1 1 1 1 1 
254 270 171) 971 675 1150 450 lai) 197 162 af 143 735 761 

49) 21 aoM) 052) 015) an 13 asBu 25 23 11 0J8 11 13 

OJk) 33) ail) lai) 53) 10) ") ail) 63 035) 23 OiBD) aTiu 0.SU 

19100) 12500] 139000) 59700 50900 55800 52600 109000 1670) 21200) 1990O) 4100) 1620) 7160) 

l&l 201' 33 611) 49J) 601) 47.4) S3) 4a4 2S1 151 7.9 151 117 

12.4 93 U) 11.9 141 4.7) 71 13) 111 127 53 12) 41) a») 
114 270 153 TMV 559) 115) 173) 91) 359 36.4 597 39.1 48.1 SS9 

5570 11400 7M0 YZllMT raw 13700 20100 5B0 16000 29300 23700 4410 4670 5880 

n3) 170) 54) 234 235 41) 1 1 1 C 557- 1 1 273 453 463 

6240 10400) 049)0 20500 15700 252D 20700 51100 652) 3370) 13400) 1700) MS) 3720) 

155) 224 151) 557) 595) 190) 211) 190) 161 95.1 217 101 113 19J 

0.15 032 aiiu 21 035 ai2 ail aiou a40 0.12) 035 aoBO) a087) 0196) 

302 403 61 071) 711) 31.9) 21.4) 53) 403 333 271 •3 113 111 

552) 799 .277) 1090 1150 746 596 313) 415) 937) 656) 139) 542) 590) 

019) 012) 71U 161 U 138 U OH) 294 0 2S9U 23) 11) 71) 53) 23) 7.1) 

037) a42) 1.1 U 23 43 uii 1.1 li iiii afi) 1.9 O 0.46) 13U 130 11U 

135) 194) 194) 531 582 596 543) 191) 106) 272) 169) 6050 787 0 77iO 

11 036U aiiu 030 0.17 ail ai20 0.10 y 014U a9i 057 015 a76U 1.1 

393) 254 SO) 22.1) 153) 111 193 51-- 373 393 303 SI 441 473 

155) 440 221) 1790 1460 2460 2050 233 891 401 264 151 M-1 ISl 

9iU 37U 371JI 210 U 420OU 770 7SO 14U 420 U 630 230U 40U 50U 510 

35U 97U 17UJ 210U 420OU 770 750 Mil 42DU 610 230U 40U SOU 510 

35U 37U 171J) 210 U 430DU 770 75U MU 42DU 630 230U 40U SOU 5IU 

36U 97U 371S 1 I iRWF 1 770 750 MU 42DU 630 1 w 1 400 SOU 51U 

35U 37U 171), 210 U 4200U 770 1 1 *»• 1 1 Mil 420U 61U 230U 40U sou sio 

VO 140 37U) 1 IMf 1 iwr 770 750 MU) 1 .™«- 1 1 »o • i«r 1 400 sou 510 

35U 37U S7Vi 2I0U 4200II w • 1 1 1 1 MID 42DU 630 230O 40U sou 510 

41'«D0 Pl/kg 2000 7200 94U 19DU 910, 2BU 1100 2000 390 g3U 44U 00 240O 41U ISO 230 

41'-DDE PS/kg 1400 5100 94U 19DU 910 W) ») 20DU 97) 030 220 00 T7) 27) 43) 11) 

4i'-otrr Pi/kg 1700 7000 47) 190U 910) 2SID 110 ID 200 ID aj •3 ID 440) 00) MOO] 4HD UU) 230) 

AUrin Pi/kg s 100 . 940 190U 91U 220 0 nou 209 0 39U 03U 44U 00 240U 410 13U 230 

ap}»mc PS/kg 77 270 94U 19DU 910 220 0 1100 2000 39U 530 44U 00 240U 410 13U 230 

a9ph»OikMdm Pg/kg . . 940 190U 91U 22011 110 u 200U 590 gJU 440 • 00 240U 410 13U 230 

km»4HC Pg/kg 270 960 940 190U 91U 22DU nou 2000 39U iJU 440 00 240O 410 13 U 23U 

Mli4HC pg/kg . . 94U 19DU 910 220 0 nou 2D0U 39U •3U 440 00 200 410 UU 230 

Dkddrin P8/kg 110 94U 1900 . 910 22DU 1 1 «)• 1 1 2000 M) 83U 1 1 1 00 240U 41U ISU 23U 

MeHBul Pl/kg . . 94U 190U 910 2SU noo 2000 39U 8JU 44U 0U 240U 41 y i3y 23U 

Ehdouthnn Pg/kg . . 94U 190U 910 220O noii 2000 59U 83U 44 il 0U 240U 41U UU 230 

EndowihiiMUkli Pg/kg i . 94U 190U 91U 220U nou 2DOO 39U gJU 44U 0U MOO 41U UU 230 

Endrin Pg/kg 18000 150000 94U 19DU 91U 220 0 nou 200U 39U iJU 440 0U 240U 41U »y 230 

EhJrin ifchhyili Pg/kg . . 9IU IMU 910 2SU nou 200U 39U gJU 20) 00 240U 41 y 13U 23U 

Endrin kMm Pg/kg . 940 lODU 91U 2au lieu 200U 18) i3U 28) 0U 96) 41 y UU 1.1) 

limmeWCOindini 1 PgAg 520 aoo 94U 19DU 91U 22DU nou no 39U ijo 44U 0U 240U 4iy 13U 23U 

Pg/kg 940 190U 910 220U noo 2000 390 •JO IH) V} MOU 41 y 13U 230 

Hcptehlor Pg/kg 110 m 94U 190U 910 220 0 nou 200 0 39U MU 44U 0U 240U 41U UU 230 

Pg/kg s 190 94U 19DU 91U 2au noo 2000 39U MU VI 00 MOU 41U UU 23U 

Pi/kg 310000 3100000 180 0 37DU 180) 4SU 2100 380U no 17U 00) 130 ID 400) 80 ID BID SI ID 

Tomphm. Pg/kg 440 1600 37Q0U 750001 370 UJ 86000 42DOU 7900 0 15D0U 350U ISOU 2400U 9400*0 16000 510 U 100 U 

HwNdAi 
2AS-T?(^ Pg/kg 490000 4900000 SO 220 220 26000 9000 SO SO no 260 00 SO MU 30U 31 li 
HwNdAi 
2AS-T?(^ 

<.tlc«dd(244)) Pg/kg 690000 7700000 MU 590 B9U lOOOOU 2000 0 930 no 0U 100 ID 1500) no ID 97 ID IBID 120 UJ 

CamlOMtip 
CyaddtCMPQ mg/kg 1600 sooo oao 036O 036U 0340 11 037) 057 U OJBU 0340 11) 1.9J 031U 076U 0.710 

Total Mikli % - . 903 89.7 903 77.7 793 0.9 09 961 791 04 a.i au 01 641 

J-Tl. 

R-nicpu 
U-Thtp 

a^MknlMi 
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TABLE A4J 

TEST m/TE9T TRENCH ANALYHCAL RESULTS SUMMARY 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MdRAINROHIO 

UmfhlmmHm. 
SmufklD: 
Sm^kOBtm 

IT-II 
6 Mill laia oniva 

TT-ll 
1 S-a66S-100MJ4MfV-«a 

i4«asM 

TT-ll 
t HWIM6 irftfV-IMI 

TT-M TT-M TT-IS TT-M TT-M TT-IS TT-IS 
Sa643-aS2S6S-mfV«6-0 

MAMS 

UmfhlmmHm. 
SmufklD: 
Sm^kOBtm lA^aa 

TT-ll 
1 S-a66S-100MJ4MfV-«a 

i4«asM IWSS lOflflm lOWSOO jOSMS ARAMS 
S-3SMSAS2SIA-JMV-SI4 

ASA9M 

TT-IS 
Sa643-aS2S6S-mfV«6-0 

MAMS 
SMTbOvrk 

uaa 
BaUnaWMI 

CMMa 
fatelrMSea 

CHttrk 

SAAGS IOAMS 21AAGS SAAGS ISAACS aAAGS 7AA6S SAAGS ISAACS M/IACS 

VtfaMht 
N 

I/kg STQOODO 30000000 440 S3U 47U 44U 4SU 4A0 47U SSU SAU 4JU 
•(/kg SiO SOO 440 53U 47U 4SU 470 4AU 47U SSU 5AU 4JU 
•B/kg 11» 5000 44U S3U 47 U 4SU 470 4AU 47U SSU SAU 4JU 

1,1.0idilfradm •I/kg SOO 17000 44U S3U 47U 4SU 470 4AU 47U SSU SAU 4JU 
1,1-DicMoR»tlac •S/kg 240000 iioooa 440 5JU 47U 44 U 47U 4AU 470 SSU SAO 4JU 
1A4-THcMarabram •B/kg aoa 99000 440 S3U 47U 44 U 47U 4AU 4.7U SSU SAO 4JU 
174)lbiaii»Mriarapaf«f« (DKP) •g/kg S.4 » 490 11U 9AU 49U tsu SAO 94U 110 100 9JU 

•B/kg 34 170 440 S3U 47U 44 U 47U 4AU 47U SSU SAU 4J0 
Kg/kg 1900000 iMooa 440 S3U 4.7 U 44 U 47 U 4AU 470 SSU SAO 4AU 
•B/kg 4a 22a 440 S3U 47 U 44 U 47U 4AU 470 SSU SAU 4AU 
•g/kg oa 4sa 440 S3U 4.7 U 44U 47U 4AU 470 SSU SAU 4AU 
•I/kg - - 44U S3U 47U 44U 47U 4AU 470 5S0 SAO 4JU-
•f/kg 2100 120a 440 53U 47U 44 U 47U 4AU 47U SSU SAU 4AO 

XAytunw (MMlyl dlTl (MEK) •I/kg 20000000 wwmwio 1SU au 19U 10U 17U 16U 19U SO 19U 
24faamiK •f/kg ziooai 14000a ISO au 19U liU 17U 16U i9U au 20U 19U 

5300000 aaooooa ISO 21U 19U 18U 17U 16U 19U au au 190 
Amm •g/kg 61000000 1SU R R R 170 160 19U au ao 190 
Bam •g/kg iin 54a 44 U S3U 47U 4.4 U 47U 4AU 47U SSU SAU 4AU 

•g/kg 270 14a 440 ssu 4.7 U 440 470 4AU 47U SSU SAU 4JU 
•B/kg 6ioa 230000 440 S3U 47U 440 47U 4AU 47 U SSU SAU 4JU 
•B/kg 7300 33000 440 SJU 47U 44 U 470 4AU 47 U SSU SAU 4AU 

Culaadiailli.h •B/kg Bfloon 37Doao 44U SSU 47U 4.4U 47U 4AU 47 U SSU SAU 4JU 
•f/kg 250 12a UO SSU 47V 44U 47U 4AU 47U SSU SAO 4JU 
•B/kg 290000 i40Qaa 44U S3U 47U UU 47U 0S7J 47 U SSU SAU 4AU 
•B/kg ISOOflOOD - siooooa UO SSU 47U 4.4 U 47U 4AU 47U SSU SAU UO 
•B/kB 2a isa 44U 5JU 47U 44U 47U 4AU 470 SSU SAU 4AO 

CMenmahaa VAkyl dildtid^ •B/kf laooD soooa uii SSU 47U 44U 47U 4AU 4.7U SSU SAU 4AU 
dt-ijJBdilpfpMiBa •B/k, 700000 KDOQOOO UO SSU 47 U 44 U 47U osoj 47U SSU SAU UU 
daI>DkMofOFaiFaa •B/kg i - uu ssii. 47 U 44U 47U U.U 47U SSU SAli 4J0 
Cifdohaaia •B/kg aooooo 290ooaa S9U no 9SU ojy 15U too 94 U 110 100 9JO 

•B/kg ao ssa UU SSU 47 U 44U 470 4AU 47U &3U SAU UO 
•B/kg iioon aooop 4.4U SSU 4.7 U 44U 47U 4AU 47U SSU SAU 4JU 

EBiyftaaaa •B/kg 54a 27oa UU SSU 47U 440 470 4AU 470 SSU SAU 4JU 
•B/kg 2100000 IIOOOOB UU SSU 47U 44 U 470 4AU 47U SSU SAU 4JU 

MMhyiam •B/kg Toppooa loooooooa 8.9 U 11 u 9/4 U S9U SSU SOU ! 94 U iiu 100 9JU 
•B/kg . . S9U 11U SSU S9U SSU sou 9.4U no 100 9JU 

HMhyi KR hi VI aha (MTiq •B/kg 43000 23D0a 1SU au 19U liu 170 16U 5 190 au au 19U 
Mahylaadilorid. •B/kg 11000 sioa Uu SSU oaj 44U 47U 4AU 470 SSU SAU 4JU 
Sljiaa •B/kB 6300000 3iooooa 44U ssu 47U 44U 470 4AU 47 U SSU SAU 4.SU 

•B/kg sn 2ao UU ssii 47U 44 U 47U 4AU 4.7 U ssii SAU 4AU 
Thlian •B/kg soopoa 450000a 4.4U SSU 47U 44 U 470 0J5) 4.7 U ssii SAO 4AU 
•hhaliUlldilaiiahaa •B/kg isooa sma UU SSU 47U 44 li 47U 4AU 47 U SSU SAU 4JU 

•B/kg - 440 SSU 47U 44 U 47U 4AU 67U ssii SAU 4JU 
TiKManHhaa •f/kg soo 14000 UO SSU 10 44 U 470 1.1-1 47U SSU SAU 4J0 
TildihiiuBa.u.iaiaia (OPC-ll) •B/kg 790000 34000a 44U SSU 47U 44U 470 4AU 47U SSU SAU 4JU 

•B/kg 43000000 ifloooooa .UU SSU 4.7 U 44U 470 4AU 47U SSU SAU UU 
Vinyl dihahh •B/kg a 17a 4AU S3U 47U 44U 470 4AU 47U SSU SAU UU 
Xylaa(iDhO •B/kg osooa 27Daoa 1.11 11 u 9.4 U 19 U lAJ SAU 94U 110 10U 9JU 

IflWGS 

*JV 
4JU 
4JU 
4JU 
4jU 
4J0 
MU 
4JU 
*7V 
4.7 U 
4.7U 
4JU 
4.7 U 
*•7] 
19U 
19 U 
»J 

4JU 

4JU 

47V 

47V 
47V 
47V 

47\3 

47i3 
47V 
47V 

47V 

47V 
94U 
4.70 

4.7U 

47U 

4JU 
94U 
9J4U 

19U 

47U 
470 
470 

470 

470 
470 
471) 

47U 
.470 
470 
940 

TT-17 
t liiii matmmv-mt 

S/tMGS 

SJtV 
MO 
SilO 
SilU 
SDli 
Si)0 
lOO 
SLV 
soo 
SilO 
SilO 
SilO 
SilO 
2DO 
2DO 
ao 
2D0 
SAO 
SAO 
SAO 
SAO 
SAO 
SAO 
iav 
SAO 
SAO 
SAO 
SAO 
SAO 
loti 
SAO 
SAO 
SAO 
SAO 
lOO 

too 
ao 
so.o 

^SAif 
SAO 
SAO 

SAli 

SAO 
SAO 
SAO 

SAO 

SAO 

lOti 

MAMS 

SIO 
S10 
6.10 
410 
410 
410 
UO 
410 
410 
6.10 
410 
410 
410 
MO 
MO 
MO 
MO 
410 
410 
410 
410 
410 
410 
410 
410 
4iO 
410 
6.10 
410 
120 
410 
41U 
410 
410 
120 
120 
MO 
410 
410 
410 
410 
410 
410 
410 
410 
41U 
410 
UO 

TT-M 
S-aMS'TSnSS'KMVMBi 

lAtAM 
SAMS 

231 

210J 

4101 
R 

) 

IM«6t 
UASCS 

490 
4.90 
4.9 O 
4.9 O 
4JU 
4.90 
9AU 
4.9 O 
4.90 
4.90 
4.9 O 
4.9 O 
4AU 

ao 
ao 
ao 
ao 
43U 
4AO 
4AO 
4AO 
4AO 
4AO 

4SU 

4.9 O 

4,9 O 
4.9 O. 
4.9 O 

4.9 O 

9JU 
4»y 
4 JO' 
4JO 
4J0 
9AU 
0741 
aij 
4.90 
4.9 O 
4JO 
4.9 O 
490 
490 
4.90 
4.9 O 

4,9 O 

4.9 O 
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TABLE A43 

TEST PIT/ TEST TRENCH ANALYTICAL RESULTS SUMMARY 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

SmMfbia 

ZAS-TMMoRipl^ 
U«>1Vchlorephm) 
Z^DichloropimH 
Z^OiMdiyipiaiDl 

ZMipoptmaA 
SJ'-DkMoiebCT 

Us(M3doi«diORjr)nwlli«i 
Ui(2^3do«IIv9d^ 
bbp«IVtai9l)phlliAte (DEHF) 
BulylbnqFllMMteCnP) 

Ouim 
DBwnifMO 

DMi^phihiiaM 
Dimciliyliihitakte 

DI^MCl]rlphltahlB(DnOI>) 

lnd«eaAM)pyitM 

N4«lnMdlpha9tiiinlm 

7T-II TT-n TT-II TTrU TT-12 TT-n TT-IS TT-M 
M866»-I68I68.]CMV-M MSIIS-iOiZOS-ICMV-OIS 1 U8469-7iBI0HniiU9l i t S-3$4*S-19am-KMV-9t9 f mil 89I9M KMV-aiS 

IMMB inwds IWM" IMMi IM«Ot iwm VOflm wunsu 
S/IKS 1

 
8 UftBCS 5/1OGS UftBCS UfiBGS 7ASCS SftBGS 

fn6«MarS^r 
Uiifli CMMk 

« 
CrittrU 

h 

4600 22000 110 U 23DU 110U 110 U 110 u 110U 100 u 470U 

Cl/kf 6100000 160U SSOU 160U 170 U 160U 170 U 160 u 700U 

M/kS 44000 160000 160U SSOU 160U 170U 160U 17DU 160 U 700U 

in/iv 180000 1800000 160U SSOU 160U 17DU 160U ITOU 160 U 7Q0U 

n/iv 1200000 12000000 160 U 330 il 160U 170U 160U 1»U 160 U TOOU !>•/•<• 120000 twmn 360U 720U 360U S7DU 360U S70U SSOU 1S00U 

n/H 1600 5500 220U 4S0U 220U 220U rav 2aDU 210U 940U 

Pl/k| 61000 620000 220U 4S0U 22DU 220U 220U 2aou 210U 940U 

H/k* 6300000 82000000 54U 110 U 54U SSU 54U ssu S2U 2S0U 
990000 sidoooo 54U 110 U 54U SSU S4U ssu 52U 2S0U 

n/tt SIODOO 4100000 72U 18 7.2U 7.4 U 74U 74 U 7SV 31U 

n/>m SIQOOOO 31000000 22DU 490 U 220U 22DU 2aDU 2aDU ZlOU 940U 

Mf/M 610000 6000000 220U 4S0U 220U 2aDU 23DU 2aoy 210U MOU 

n/i« . 94U 110 U S4U ssu 54U SSU 52U 2S0U 

1100 3800 110 U 220U 110 u 110U 110U 110U 100U 470U 

.lA* . saou 4S0U 230U 220U 220U 220U 210U 9iDU 

«/kl 6100 62000 160U 330U 160 U 170U 16DU 170U 160U 7D0U 

- - 94U 110 U S4U SSU 54U ssu 52U SOU 

«/»! 6100000 160U , SSOU 160U 17DU 160 U 17DU 160U 7DDU 

W/k| 2400 8600 160 U SSOU 160U 170U 160U 17DU 160U 7D0U 

Ml/kf . - S4U 110 U 54U SSU S4U SSU 52U 2S0U 

Pt/kl SIOOOO 3100000 22DU 4S0U 220y 2aou 220U 220U 210U MOU 

Mf/kf MHO 86000 22DU 4S0U 220U 2aDU 220U zaou 210U 940U 

Pl/kl - - 360U 720U S60U S7DU S60U 37DU SSOU 1S00U 

P|/k| 3400000 39000000 7.4 56 7.2U 74 U 74U 74U 7.1 300 

n/*t - 25 45 72\J 74 U 74U 74U 7.0 U 41 

P|/k| 7800000 100000000 110 U 22DU 110 U 110 U 110U 110U lOOU 470 U 

>l/kf 17000000 170000000 40 180 7.2U 74U 74U 74U 21 570 

Pl/k| 2100 7500 220U 4S0U 2aou 220U 220U 230U 210U 940U 

Pl/kf 7800000 100000000 110 U 220U 110 u 110 U 110 U 110 U lOOU 47DU 

•S/kl ISO 2100 5ap 7.2U 14 35 15 iio 2000* 

Pl/kf IS 210 » 72V » 1 .V • » 1 1 
Pl/k, 190 2100 SM- or 72V 15. S9 18 140 Smr 

- . 200 420 72U 14 21 11 71 900 

•W/kf 1500 21000 170 360 72V 74 IS 73 52 960 

Pf/k| 9900000 51000000 S4U 110 U 54U SSU S4U SSU 52U 2S0U 

P|/k| 180000 1800000 110 U 220U 110 U 110 U 110 u 110 U lODU 470 U 

ra/ki 210 1000 . 110 U 22DU 110U tlOU 110 u 110 U lOOU 470 U 

n/k| asDoo 120000 54U 110 U 54U- SSU 54U SSU S2U 99J 

X/kl 260000 910000 S4U 110U 54U ssu S4U SSU 52U 2S0U 

P(/k| SIOOOOO 310000000 SODU Taou 360U 370U S60U SToy S80U 1500U 

n/ki . 54U 78J 54U S5U S4U ssu S2U 1301 >(/<>• 15000 210000 250 770 72V IS 32 15 110 aon 

nAa IS 210 1 1 1 1 i 1 7.2U 74U 74U 74 U 74U 3IU 

PiAi 78000 1000000 96U 110 u 54U SSU 54U SSU S2U 1001 

W/k| 49000000 94U 110 y 54U SSU 54U SSU 52U 230U 

»l/k« . . S4U 110 U 54U SSU 54U SSU S2U 2S0U 

M/k| 6100000 62000000 54U 110U MU SSU 54U SSU S2U 2S0U • 

Pl/kf . . 54U 110 u 54U SSU S4U ssu 52 U 2S0U 

kC/kf 400 1500 72V 24 43 25 210 4600 

M/kl TMHWm 9J 59 72V 7.4 U 74U 74 U 74U 250 

W/k« 300 1100 7JU 14U 72 V 74 U 7JU 74U 74 U 31U 

W/kf . un 22000 54U 110U 54U SSU 54U SSU S2U 2S0U 

M/kl 370000 3700000 SOOU 730U S60U 370U ' S60U 37DU S9DU 1500U 

tt/*t asooo 120000 54U 110 U 54U SSU 54U SSU S2U 2S0U 

ki/ki 150 2100 1 iw- 1 1 1 1 72U 64 20 •J » 1 1 1 
kl/ki SIOOOO 1800000 54U 110U 54U SSU 54U SSU 52U 2S0U 

kt/ki 3600 18000 7.2U 25 72V 74U 72U 74U 74U 31U 

kt/kl 4800 24000 110 u 23DU 110 u iibu 110 U 110U KDU 470U 

kl/kl 69 • 250 sou- 110 U 54U ssu 54U SSU S2U 2S0U 

kl/k» 99000 350000 sou 110 U 54U SSU 54U SSU S2U 2S0U 

kS/kS 3000 9000 160U 3S0U t60U ITOU 160U 17DU 160U TOOU 

k«/kl . - ISO 850 72U il IS 13 96 1600 

Kl/kf 18000000 180000000 sou - 110 U S4U ssu 54U SSU 52U 2S0U 

kf/k| 1700000 17000000 340 ISOO 72V 21 40 24 200 3600 

TT-fS TT-» TT.fS '.TT-17 
3 Mill 812588 iaH«^6-D 5r5f66»«9i6MMVl6BS s aaiH 893088 KHfy-asi 

swum swms scvud •940081 
UftBCS UftBCS IfiBGS SAKS 

lioou laoou 240U liou 

1700U 1700U S60U 160U 

17D0U 17D0U 360U 160U 
1S0U 170OU . 360U 160U 
ITQOU 1700U . 360U 160 U 
saoou 3800U 790U 360U 
2300U 2S00U 4iOU 2aou 

2300U 2S00U 480U 220U 
5»U 580U 120 U SSU 

57DU S80U laou SSU 
77U 77U 16U 73 U 

2300U 2300U 480U 220U 

2300U 2300U 480U saou 
57DU saou 120 U ssu 
1100U laoou 240U 110 u 
2S00U 2300U 480U aaou 
17D0U 17D0U 360U 160 U 
570U S80U 120U asu 
1S0U 17D0U 360U 160 U 
17D0U iTDOU 360U 160 U 
570U S80U 120U ssu 
2S0DU 2300U 480U 220U 

2300U 2S00U 4BU 220U 

snou 3800U 790U 360U 
77U 77U 45 84 
77U 77U 87 73U 

1100 U laoou 240U 110 U 

770 77U 190 IB 
23aou 23aou 4I0U 2»U 
11D0U laoou 24bU MOU 
77U 77U w 84 

77U 77U br 

77U 77U naj" lao 

77U 77U 630 67 
77U 77V 400 59 

57DU saou laou SSU 
llOOU laoou 240U 110 u 
1100 U laoou a40u 110 U 

S70U saou UDU ssu 
570U SBU 12DU SSU 

3800U 3aoou 79DU 360U 
S7DU saou «J SSU 
77U 77U 820 110 
77U 77U 1 1 • 1 1 " 
57DU saou laou ssu 

57DU 5B0U UDU ssu 
57DU SBDU laou ssu 

smu SBOU laou ssu 
S7DU saou laou ssu 
IS 110 1700 230 

77U 77U 64 84 
77U 77U 16U 73U 
S7DU saou laou SSU 
saoou sopu 790U 360U 
57BU saou laou SSU 
77U 77U 1 1 »«• 1 1 " 
57DU saou iJDU SSU 
77U 77U 16U 73U 

liny uoou 240U 110 u 
amu saou laou ssu 
S7DU s»u laou ssu 
1700 U 17Q0U 360U 160 U 

77U 77U 850 140 
S7DU SSOU laou SSU 

89 78 1400 180 

M/»SCS 

SOU 
75DU 
7S0U 
7S0U 
790U 

1600U 
ICBOU 
lOOOU 
25pU 
290U 

42 
1000 u 
10D0U 
2SDU 
SODU 

lODOU 
790 iJ 
250U 
7SDU 
7S0U 
29DU 
lODOU 
lODOU 
1«BU 

290 
33U 

90011 
370 

1000U 
500U 

9tt 
600 

2SDU 
90DU 
500U 
390U 

290U 
1600 U 

1400 
-nir" 

1001 
29DU 
2SDU 
29DU 
2S0U 
3700 
290 
33U 
290U 
1600 U 
250U 

»U 
110 

SOOU 
290U 
290U 
7gou 
3400 
2S0U 

TT'll 
•f0ii»jarv«6 
inaoqo 
S/kKS 

140 U 
300U 
200U 
300U 
200U 
4nu 
271IU 
2»U 
60U 
6BU 

10 
270U 
27DU 
60tl 
140U 
27DU 
2D0U 
60U 
2aou 
200U 
6iU 
270U 
27DU 
4SDU 
9.1 U 
9.1 U 
140U 
9.1 U 
270U 
149U 
9.1 U 
9.1 U 
9.1 U 
9.1 U 
9.1 U 
68U 
140U 
140U 
60U 
6IU 
490U 
6iU 
9.1 U 
9.1 U 
66U 
60U 

ttU 

60U 
6BU 
9.1 U 
9.1 U 
9.1 U 
60U 
4SDU 
6iU 
9.1 U 

6iU 

9.1 U 

140U 
68U 
6tU 
2aou 
9.1 U 
6IU 
9.1 U 

TT'M 
s.aM<3>i66i60>iarV'4a7 

llfiBCS 

110U 
160 U 
160 ij 
160U 
i6oy 
390U 
210U 
210U 
S3U 
S3U 
62 

210U 
210 U 
53U 
110 U 
210 U 
160 U 
53U 
160U 
160 U 
93U 
210U 
210U 
390U 
140 
&0 

110 u 
so 

210U 
110 u 

78 

100 

so 
42 

ssu 
110 u 
110 u 
ssu 
S3U 
3S0U 
SSU 

80 
11 
M 

SSU 
ssu 
ssu 
ssu 
190 
100 
7:1 U 
SSU 
isov 
ssu 
45 

ssu 
46 

110 U 
SSU 
ssu 
160U 
250 
SSU 

16P 
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TABLE iUJ 

TEST FIT/tEST IKENCH ANALYHCAL RESULTS SUMMARY 
Mimi DAYTON.DUMP AND LANDFOL SITE 

MORAINE OHIO 

Sanyh Luimllua. IT-II IT-II TF-II 
Stmfbnk SM64S>l0aM94CMy-OII S.30«49-10826i-»4V'«f2 MOMS-IOSOI-ICM^MS 
Sm^pkOBtm lOWiam iMMOi inaoo 

SAKS I6A9GS aAR65 
KmUtMiiStll fiiAwMelSetf 

ftw—»*>•' Ulrfti OHtriM OrlCnrta 
m k 

Mftaif 
Alumbum 77000 990000 6450 1420 
Anibncmy mf/k» 31 410 63 ii) >•71 Mm 
AMSC 039 " 1 IP 1 1 U" 
Bvfaim wt/^ 1SD00 190000 353 083 127] 
taydiom mf/kg 160 2000 071) 031] a34U 
Cadmtam ms/kl 70 000 054U 074 034U 
aiduDi - 54000] 28900] 162000] 

ms/lv - - 7.9 183 37 
OoMt mg/kS 23 300 if] 74 17j 
CtapiKr mg/kS 3100 41000 121 325 63 
Iran niS/l« 35000 720000 i«oo ! 1 - 1 4640 
iMd mg/kg 400 ' 000 ISO] 132] iSJ 

•g/kS - moo llfBO 52800 
1000 23000 225] 734] ») 

3fc«:unF mg/kg 53 34 0M7] 036 011U 
NkW "g/kl 1500 20000 104 173 47] 
PDMUB «g/kg r - 542] fO] 346] 
Sdntaim mg/kl 390 5100 275U 27.1 U 273U 
Silver «S^kg 390 sioo 1.1U 1.1 U 1.1 U 
Sodiini mg/kg - - 101] 543U 145j 
nMOiuni mg/kg - 015 U 017U 0.11 U 
VeMdIun "l/kg 390 5200 143] 567] 53] 
MM •h^kg 23000 SIODOD 367] 295) 177] 

Aindar.l0l6(rC».1016) iw/kg am nooD 36U 36U 36U 
AiBdHwi221.(PCB-12ZI) H/M 140 540 36U 36U 36U 
Aibcliirrl232(rcB-133a . PS/kf 140 540 36U 36U 36U 
AmdeF'ia42(PCB.l^ Pg/kg 310 740 36U 36U 36U 
Andtar-UlltraMTtf) Pg/ki 220 MO 36U 36U 36U 
Ancfar.U54(P(M4254) PS/kg 220 740 36U 20] 36U 
AiDde^iaa(k»iaao) Pg/kg •220 MO 36U 35U 36U 

TT'U 

SAKS 

L7VI 
iJP 

iwm 
itAwss 

TTrU 

iMMf 
21AKS 

TMJ 
MNMBMMafV-417 

7AK5 

nvM 
iMiiss»«My-«i5 

3ABGS 

TT-M TT-17 

IMP 
Sim asD) 7iiiij 

-or~ 
9S7D 

3t4m 

&sATCi 

•-UfV-AS 
Ml 

2AKM 

73iJi 
7-2 r "53--

SAKS 

Mm 

]«AKS 

TT-M 
MI44S>T0«l«>nfV'«K 

l*%MI 

SARCS 

TP-

nio 
as5) 0.7BJ 

-iTP-

TT-IS 
S.3Hf».lWiaMaf^7 

IM/MI 
UAIGS 

2310 
MU 

TP" 

(Lnj 
aisj 

Msqoj 
u 
«l 
13J 

11700 

27^1 

ZTSOO 

27IJ 

ai2 
114 
0»] 

27.7 U 
1.1 U 
88S 

0.17 U 
144] 
S44I 

3711 
S7.U 

S/V 
S7U 
37U 
S7U 

374 
0.12] 
OiK] 
ami 
34 
13] 
M 

6000 

M3J 

IM] 

0JIB7J 
t4 
437] 

27.1 U 
MU 

&11U 
MI 
*4] 

36U 
3SU 
UU 
3617 
S6U 
36U 

3617 

lit] 
OJBIJ 
0JB7J 
TMOOi 
24 
13] 
74 

40» 
63] 

101] 

0063] 

MJ 
SO] 
27jU 
1.1U 

291] 
an 17 
Ml 
164] 

3717 
37U 
37U 
vii 
37U 
37U 
37:U 

as2y 
Mil 

100000 

Ml 
IS] 
124 
7740 
123 

aiou 
S.1 
369 

241U 
14 U 
SB3U 
41017 
124 
393] 

35U 
3SU 
asu-
36U 
*u 

asu 

asu 

71J" 
032] 

o^i 
lOSOOO 
114] 
«] 
274 

11700 

404 
34900 
293 

0491] 
109 
B2 

294 U 
14U 
SB6U 
ai7 
lil 
*7] 

39U 
39U 
39U 
39U 

39U 

130 

39U 

"314 
OJM] 

43 
15100 
132] 
94] 
163 

273 
0499] 

34 
20000 
754] 
74] 

aas] 
143U 
1;1U 
SMU 
aiiu 
114] 
430] 

SOU 
SOU 
39U 
3017 
36U 

39U 

35] 

ngoo 
1690 
OiB3] 
S74 
375] 

144 U 
iiy 
S75U ' 
ai2u 
13.1] 
353] 

sou 
asu 
asu 
asu 
3iU 
3SU 
asu 

OH) 
039] 

91200) 
74 
MJ 
124 

11200 
184] 
44300 
6M] 

0435] 
107 
960] 
304U 
14U 
162] 

auu 
143] 
424] 

tflQ 
401Q 
40 ii) 
401J] 
40 U) 
4oyr 
«VI 

784 
038] 
aisj 

90600) 
104 
63 
123 

14200 
14.9] 
130DO 
441] 
04M] 
114 
725] 

273 U 
1.1 U 
S50U 
0.15 U 
U.1J 
^] 

36UI 
36UJ 
36 ii) 
36UJ 
3617] 
3017) 
3611] 

734 
036) 
Oil] 

27900] 
0.1 
"] 
213 

12000 
73] 

13400 
764) 

0454] 
73 

399] 
ill 
17U 
62SU 
046 
134] 
273] 

41U 
41U 
41U 
41U 
59 

41U 
41U 

099 
068U 
%aa 
117 
43] 
177 

9090 

04] 

1290 
94.9 

014U • 
03 

107D 
37] 
14 U 
130) 
034 
297 
103 

4517] 
4517] 
4517) 
4517) 
4517) 
4517) 
4511] 

173] 
0499J 
OM] 

142000 
43 
UJ 
9.6 

6010 
«) 
53600 
297 

0.1111 
74 
365] 

263U 
1.1 U 
177] 

out; 
07 

a? 

3917] 
3517) 
»U1 
3Si7i 
35ur 
3517] 

UU) 

44SDDD 
44'?DDE 
44'-DDT 
AWrin 
•IpMHC 
•Ipl^OdatdiM 

•WtrtHC 

EMitadiUvde 
EndfhiHim 

Pg/kg 2000 72m »y Ri7 97U i9U liU 94U uu 40U 39U 59U ippyj 190 U] 42m zsm 36U^. 
Pg/kg 1400 5im MJ «J: 97U 19U 1SU 94 U uu 12] 39U 39U 100 u 190 U 42U Bii 36.17 
Pg/kg 1700 Mm «m Rm- 97U] 19U]. 18m 9417) uu 40 ii] 39U 39U imu) 190 U) 42m 23m 36m 
Pg/kg 29 100 . nv Ry 97U »y iiu 94U UU 40U 39U 39U t«u inii 42U »y 36U 

•pg/kg 77 zn hv RU 97 U 19U 1IU 94U IIU 40U 99U 39U imu 1RU 41U 23U 36U 
Pg/kg • - nil Rii 97U 19U liU 94U uu 40U 39U 59U imu 1»U 42U ZSU 36U 
Pg/kg 270 m ay RU 97U 19U itu 94U uu 40U 39U 39U imu 1RU 42U •23U 36U 
Pg/kg - «y RU 97U 19U 15U 94U uu 40U 39.y 39U imu 1RU .42U 23U 36U 
PB/k| 30 110 nu RU 97U 19U liU 94U uu 40U 39U 39U lopu 190U 42U an UU 
Pg/kg - T nu> RU MU l9U uii 94U uu 40U 39U 39U looy - 19bu 42.U au 36U 
Pg/kg - - «U RU 97U 19U isu 94U uy 4dU 99U 39U lobu inu 42U au 36U 
Pg/kg - - nu RU 97U 19U uu 94U uu 40U 39U 39U imu 190 U 42U au 36U 
Pg/kg 10000 laoom nu RU 97U 19U IIU 94U uu 4au 59U 59U imu -150 u 42y au 36U 
Pl/kf - - «y RU 97U 19U 18U MU IIU 40U 39U 39U imu IRU 42U au 36U 
Pg/kg - f «u. RU 97U 19U uu 94U uu 40U 39U 39U imu iRii ttU au 96U 
Pg/kg 520 aob RU RU 97U lOU 1917 94y uu ;4QU M.U 39U imu IRU 4?y »y 36U 
Pg/^ - - »J 92U 97U 19U 1BU 94U uu 23i 39U 3?U imu IRU RU au 36U 
Pg/kg 110 310 Ry RU 97U . MU 19U 94U uu 40U 39U 39U imu IRU 42U au UU 
Pg/kg S3 190 Ry RU f7U 19U 18U 94U uu «U 39U 39U imu IRU 42U au uu 
P8/kg nODOD aoom wyj iam liij] 371J] 361]] urn; 35U 77 UJ 76U 76U Tmm imiq RU]' urn 7om 
Pg/kg 440 16m 36mu 36mu 360.U 740U 73by 37PU Tmu UOOU) UOOU ismu 4mois 74001]] iTDbyi RoiJj i«»yj 

JAS-TPPO^ 
d(2M3) 

22U 
8715 

22U 
0717] 

22U 
87UJ 

22U 
8917] 

22U 
8717) 

au 
9917) 

21U 
Mm 

SU 
9417] 

SU 
«m 

23U 
9217] 

MU 
96U 

3?.U 
08U 

2517 
lOOU 

27U 
110 U. 

au 
05U 

cynfah(w^ 
TMaeUdi 

mi/fci 

% 
OSIU 
923 

054U 
927 

034U 
925 

031] 
927 

0S5U 
903 

013] a57U 
97 

03SU 
809 

030U 
«3J 

03SU 
9l4 

OM] 
OD.i 

OMU 
737 

052] 
M.1 

.NotappBoUi. 
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TABLE A43 

TEST PIT/TEST TRENCH ANALYHCAL RESULTS SUMMARY 
SOVTH DAYTON DUMP AND LANDPaL SITE 

MORAINE OHIO 

SmMfhUatimK TT'lt TT-19 TT-26 TT-» . TTJC TT-B 1T.2I TTJl TT-22 IT-21 TT<S TT-2S 
Sm^ia M8CC9.I60788-ICMV4S9 MNCS-I087004WV-4C6 i I aocia ittm-KMV-m s-atio-imm-KkiVftss-D s4H6neeeee*MV« S^mcS-160M-«fV-«69 MMC3>l60iOHCMV-« C M8MS>100BOMeMV4C7 i S>38M3'I8aca8.iaMV-858 

iKVim tKV2m tV92om inMi IM>360t lOBMOt T0«a068 IMM 1MMB 
Sm^lkfik JfiBGS $JtBGS TfttGS JfiBGS IS/tBGS 7>»BGS S/IBGS 21AIGS CAics ItftBGS 7AB65 flABCS 

(aUntblMI bkhmlHKM 
JWto IMb CMMa 

« 
CHhHa 

b 

Pl/lf 8701000 .unnnnn. lyj S.2U 290m 54U 1100DU 320U 900U laoou 3C0U MU . 47U 
LlAa-THiiJifcuurtlwiit Ml/kl SCO 3800 64 UJ S.2U 290m 54 U IIOODU 320U oaou laoou 3C0U 8.4 m 4JU 
1.1>TridilancdMM n/i't 1100 5300 64U 5.2U 290m S4U 11000U 33DU 98DU laoou 3C0U MU 4JU 

H/I^ 3300 17000 UU 5.2U 290m 54 U IIOOOU 32DU 900U 1800 u 66) MU 4JU 
1.14>khkmthcm Kl/kl .MODOO 1100000 6.4 U &2U 290m 54 U 11000U 330U 9BU 1800U 3C0U MU 4JU 

l>l/^ 22000 99000 Mm 12U 290m 54U IIOOOU 320U 900U lOOOU 360U 84 m 4JU 
1>DlhMii»3<Marapfap«« (DBCT) IfAf 5/4 69 13 UI 10 U 580m 11U 230a0U C50U aooou 3C0DU 720U 17m 94 U 

n/U 34 170 MU 12U 290m 54 U IIOOOU 33DU 98DU 1800 U 3C0U MU 4JU «/><• 1900000 —fwm A4m &2U 290m 54 U IIOOOU 471 9aou 1800U 3C0U Mm 4JV 
lA-DkMofndim w/M 430 2200 MU SJU 290m 54 U IIOOOU 330U 980U 180OU 360U MU 4JU 

n/ki 090 4500 A4U S4U 390m 54U IIOOOU 33DU • oaou 1800U 360U MU 4.7 U 
- - Mm 52U 29Bm 5:4 U IMOOU 320U mv lOOOU 360U Mm 4JU 

IV/N 2400 12000 Mm UU »UI 54U IIOOOU 17} 551 1800U 360U Mm • 47U 
(MHhrl Hhyl ItaKMEK) >«/•« MXUMU **wnnnrm 26U 21U i2oom 22U 4CD00U 130OU 3900U 7100U 1400U 33U 19U 

IW/k( 210000 1400000 2CU 21U i3oom 22U 4COOOU 1300 U 3900U 71CI0U ICOOU 3SU 19U 

5300000 26U 21U 12D0m 22U CCOODU 1300 U 3900U 7100U 530) 33U 19U 
AcBkm* M/kl 61000000 tmnnnnwi 2CU 21U 12D0m 23U «D| 1300 m 3900m 7100m i4oom 33U 19U 
Brant •S/kf 1100 5400 lai UU 290 m 54 U 1 l«»- 1 210J 360) 530) 290) MU 4.7U 

IW/kg 270 1400 MU 52U 290m 5.4 U IIOOOU 32DU 9nu 1800U 360U MU 47U 

l>l/kf 61000 220000 MU UU 29Dm 54 U IIOOOU 33DU 900U 1800U 360U MU 4.7U 

W/kl 7300 32000 MU 52U 290m S4U IIOOOU 33DU 980U 1800U 3C0U MU 47U 

CtibondiMKdt Mf/ki 3700000 MU 52U 290m 54 U IIOOOU 33DU 980U 1800U 360U MU 4.7 U 

U/kl 2S0 1200 MU UU 2gom 54U IIOOOU 320U 900U 1800U 360U MU 4JU 

Ol/kl 290000 1400000 MU UU 29Dm 54U 3100J MJ «) 1800U 360U MU 47U 

ra/kf 15000000 6100Q00O MU 51U 290m 54U IIOOOU S2DU 9BU 1800U 36QU MU 4.7 U 

•t/kf 290 1500 MU S.2U 29Dm 54 U IIOOOU 320U 9«)U 1800U 3C0U MU 4.7 U 

X/kf 130000 900000 MU UU 290m 54 U IIOOOU 320 li oaou laoou 360U MU 4JU 
dt-IMMeratltoie X/kl 780000 10000000 MU UU 29Dm 54 U IKDDU 690 1400 150) 3C0U 16 47U 

X/k| . A4U i2V 290m 54 U IIOOOU 32DU 9ieu 1800U 360U MU 4JU 

n/X 7000000 acBoooo 13U 10 u 580m 11U 9n)| 65DU 20aou SCOOU 750 17U 94 U 

•l/ki 660 3300 MU UU 290m 54U IIOOOU S2DU 9aou 1800U 360U MU 47U 
^•ndiRyarallra (C»C-12) P|/k( 180000 780000 .6/4 U 5.2U 29Dm 54 U IIOOOU 3au 9aou 1800U 360U MU 47U 

n/ki 5400 27000 MU 5.2U 290m 54U 1 iWU" j 2500 1 1 idUH- 1 1 1 1500 8.4 U 4.7 U 

W/kf 2100000 11000000 MU UU 290m 54 U 82001 2»J 3300 2200 1«) 8.4 U 47U 

MMhylnora M/ki 78000000 ^iwnwnnnnn 13U 10U 580m 11U 23000U »I 2aODU 360OU 160) 17U 94U 
Methyl cydohcunt Pf/k( . - 13U QJ3J saom 11 u 64IID 2101 1400) 4200 1700 17U 94U 

Mtihylltrt butyl triMr (MTIE) X/k| 43000 220000 26U 21U i2oom 23U CCOODU 1300U 3900U 7I0OU 1400U 33U 19U 
Miihytowdilbtidt X/ki 11000 53000 MU S2V 290m 5.4 U IIOOOU 330U 9aou 180OU 3C0U MU 47U 

Styim x/X 6300000 36000000 Mm urn 290m 5.4m 11000 m saom 980m 1800 m 3Com MU 47 U 

p(/X 550 • 2600 WJ UU 1 SSBJ- ! 1 ^ IIOOOU 320U 980U IHOU 360U MU 47U 

Tolutnt x/X 5000000 45000000 UI a4i) MI 5.4 U 50000 1401 770) 2900 540 MU 47U 

Pi/X 150000 690000 MU UU 290m 54 U IIOOOU 561 . 1301 180OU 360U MU 47U 

x/X . . MU UU 3nm 54U IIOOOU 32DU 9aou 1800U 3C0U MU 47U 

x/X 2KB 14000 29 UU COI 5.4 il IIOOOU 400 790) laoou 360U 31 0J2) 

TifcWwdlyuiwHttira (CFC-ll) x/X 790000 3400000 MU UU 290m 5.4 U IIOOOU saou 900U 1800U 3C0U MU 47U 

1 3
 

x/X 43000000 180000000' MU 5JU 290m 54 U IIOOOU 32DU 980U lOOOU 3C0U MU 47U 

VbiyliMiiMi x/X CO 1700 MU UU 290m 54 U IIOOOU 1 mr 1 1 «>• 1 i 1000U \ 1 MU 47U 

XytaKloaD x/X 630000 2700000 "I UJ soom 1.41 410000 3400 61000 6300 1700 17U 17) 



Ffeg^HoflS 

TABUtMj 

TBST FIT/TEST TKENGH ANALYnCAL RESULTS SUMMARY 
SOUTH DAYTON iniMP Ahn> UMDFiLL SITE 

MdRi^^oino 

fyh Uf ftoL TT-19 TT.I9 
K-M<4a.«MmM_iruiuKa 

TT-a TT-M TT-9 

S.Vl>0.lr 
SmupUikftk 

Uiifti 
llaMnHflMI 

CWfcri. ONoto 
b 

1W>— 
7fiKS 

10W9 
bftBGS 

tbnotm 
7/1BGS 

14999 
7/1 OGf 

P 5 9993 ianHOWVpOStf 
14999 
15/1 ICS 

Stnif-ltoliffls 
ft Alt f vf 11 

vlAl (lOOOOO a/mm t9U 
110U 
19U 

13DU 
2nu 

lau 
lau 

n/i* 44000 19009 19U 19U 29U , lau 
L4-Dicldara|*»4 n/tt moo 100009 lau 19U aau inii 

«/k« iwinnft 1200009 19U 19U 2nu . 19 ii 
H/kf laODDD 120009 39U 39U 4au . snu 
lil/kl 1«0 559 210U aou 29U . MQU 
W/kf ClOOO 0009 aou aou aau MOU 
H/ki eoDon 9200009 9U S3U 66U MU 
vi/ka 390000 510009 S3U S3U 96U Mil 
nftt 310000 410009 7.1 U 7Jiy 16 . uu 

2Mtdylp1moi Vl/kl SIOOOPO nOOOD9 210 m aouj 29U MOU] 
M/kl ClODOO 900009 aou aou 29U . MOU 

»MltiB|4Nnbl n/kt - S5U S3U 69U . • MU 
3l7.pidiknbtnldlM n/*t 1100 309 llOU 110U 19U . 19U 

W/kl - - aou aou 29U . 2ttU 
4^piniOD 2 —Oi^liitwiol Pf/kt CiOO 9209 19U 19U 29U . IMU 

H/kf - - S3U S3U 99U . MU 
4qibtuaii»lliyVmi«l «/ki nooooo 9000009 19 U 19U anu . IMU 

iVkl MOO 169 19U 19U anu . inu 
40ilM«ph>vl|)heiylili«r 
44M!7lphcMi 

M/kf 
w/kf 310000 »oaa9 

53U 
aou 

S9U 
aou 

66U 
29qu 

- 9bU 
MOU 

M|/k| MOOD' 9609 aou nou 29U . MOU 
P|/kf 
PlAl 3400000 3300009 

39U 
7.1 U 

3au 
7AU 

49U 
12 ; »u 

5JIU 
Pl/kl . - 7.1>U 7AU 19 - iJiu 
IW/kl 7000000 10000009 ilou nou 1»U . 19U 
PS/ki iTonao 17000009 7.1U 9J 110 . 9 

AlmilM Pl/k|, aoo 759 aou nou aau - aau 
Pl/ki TUBOO 

vo 
10000009 

a9 
110 u 110U isbu - 19U 

Pf/kl 

TUBOO 

vo 
10000009 

a9 41 a /JO* - 57 

n/*t 15 M 1 1 1 - 1 
P(/k| uo a9 70 a »• - 9 

Pl/kf 
1500 . ao9 

44 
36 

11 
A7 

49 
39 

* 9 
a 

Kph^(IAHM«9n Pf/kt 
PC/kf 

3900000 
190000 

naooo9 
190009 

SOU 
110 u 

SOU 
ilou 

96U 
19U 

- MU 
19U 

bli(^»nyl)pMidita (PBff) 

apralictam 

P«/kf 
P>/k| 
Pl/kf 
Pi/kf 

ao 
35000 
290000 

31000000 

109 
mwnfi 

nan 

110 u 
S3U 
S3U 
39U 

liou 
ssu 
SOU 
39U 

iaou 
66U 
96U 
4911 

-

lau 
MU 
MU 
39U 

OAMK Pl/ki - - 53U S3U « . 90U 
ChfyM Pi/kf afl09 9 19 69 - 53 

Pf/kf M ao 7.1 U 7ilU 1 1""" "• .1 |. nu 
Uiawfunn 
DMh^pWaMc 

Pf/kf 
Pf/kf 

79000 100009 
49000009 

MU 
S3U 

S3U 
SSU 

96U 
96U 

• Mil 
MU 

(DBF) 
Pf/kf 
Pf/kf ncmbD oaoxno 

S3U 
53U 

SU 
55U 

66U 
9 

- MU 
MU 

DI««A^|Mi>hta(lli<Un P|/k| - . 53U sail 66U . MU DI««A^|Mi>hta(lli<Un 

Pl/kf Bonao 2200009 75 43 119 - 99 
nuscm Pf/kf 2300^ 2200009 7.111 7i)U 20 - OJOU 

Pf/kf 300- 119 7.1 U 7AU uii .. UU 
Pf/kf 
Pf/kf 

9200 
sm 370009 

soil 
39U 

SSU 
aau 

nu 
4abu ; 9U 

snu 
Pf/kf 39000 12009 S3U SlU 66U Mil 

liidtPo(14>«l)pri» Pf/kf in 39 37 7JIU 1 1 ^ " 1 1 27 
hCftoOM Pf/kf 510000 190009 5SU SSU 96U . MU 
N^AOMIM Pf/kf 399 199 7.1 U 7J)U V . uii 

Pf/kf 
Pf/kf 

490 
9 

2409 
29 

nou 
53U 

lau 
SSU 

tail 
66U ; 19U 

MU 

Pf/kf 9909 35009 S3U SSU Mii MU 
Pf/kf 309 909 19U 19U anu . liou 
Pf/kf - - 29 31 29 33 

Phml Pf/kf iinwwn fMwnniwn 53U S3U 66U . MU 
Pf/kf 1700000 1700009 .55 S5 no OS 

TTJl 
T Ttm iMMi lotn* CT 

TTVn TT-a TT-ai TT-ai 

I4WM9 ibWim I442M9 14449M 
5p3599^IOOi65>ICSfV^467 

14R9M 
7A0CS $/tBa ajtBGt iAKS 2IA4G6 

6nou lanu a49U 3flnu 149 U 
10D9U 190U 36nu 49nu nny 
lOOMU 199U 369U 49nu 219 u 
IflOMU 199U 36nu 4snu nnu 
10D9U 190U 369U 490U nnu 
2aD9U 419 U aonu 9mu 499U 
i4onu 2S9U 49nu 9dnu 29011 
i4onu 2S9U 499U 690U 290U 
349U nu lanii 159 U 79U 
S49U sau 129U 199U Tnu 
1109 sail IMU 49 290 
1409U asnu 4aBU 909li aonu 
iioobii asnu 499U 9onu asnu 
34nu 99 ii lanu 199U 7BU 
snou 129U ainu aonu 149U 
i4pnu asDou 4nou 9onu aonu 
loonu isnu 399U 499U nnu 
349U 6BU .139U ISMU 7BU 
lopnu 199U 399U 469U nnu 
loonu 199U 39nu 499U nnu 
siqbu 99U lanu 199U 7nu 
i4onu asnu 49nu 9onu 2B0U 
i4onu 299U 490U 90911 aonu 
aaeopu 419 U 509U mou 499U 
109 BU IMil 29U ou 
49DU nu IMU 29U nu 
Mpou laau M9U 309U i4nu 
49U BU IMU anu BU 

i40nu asnu 499U 909U 2B0U 
9nou labou a49U aoooii 149U 

- 4911 BU IMU anu ar 
J BU IMU 

4au 1 . 1 1 IMU 
inU nu IMU 510 29 
4nu BU IMU 310 19 
inoi ODU lanu isnu 7911 
snou 129 il MMU aonu 14BU 
9Bnu lanu Mnu anoii 149U 
3MU 69U lanu isnu 7BU 
34nu sapii 1WU isnu 7BU 
aaonu 419U aonu nnu 499il 
349U 69U 12BU 1S9U 7nu 
129 BU IMU 510 29 
4911 iau IMU anu BU 

S400U 620 il 129U 1S9U 7nu 
349U 69U lappti . isnu 7911 
349il 69U lanu 1S9U Tnu 
5100 sau 190U 190U 7nu 

.34nu 99U 129 ii isnu 7911 
190 29 IMU •9 59 
4gu BU iMii anu BU 
4nu BU IMU. anu BU 
34911 iapu lanu 159U 79U 
aaonu 419U bonti 999U 46nu 
MMU 69U 129U isnii 7nu 
4nu Bii IMU 1 I w 1 iw 1 
34nu 69U lanu laau Tnu 

1 1 BU 29 •M 49 
9nou lanu amu aonu i49U 
349il sail lanu isnu 7BU 
ainu 6au lanii isnii Tnu 
ioonii 199U 39nu 4snu nnu 
an 19. 29 39 29 

349U ttOU ianii isnii TOOli 
isob no 29 79 620 

TT-2S 
jjWWIO^ 

7j*l 

15DU 
zao'u 
2»U 
2»U 
2SU 
4nu 
aoou 
300U 
74U 
74U 
9.9 U 

300 UJ 
30bU 
74U 
tsou 
aoDU 
2»U 
74U 
SOU 

2SU 
TiU 
aoou 
anu 
MDU 
9.9 U 
9JU 

I90U 

95U 
aoDi; 
19DU 

9.9 il 

MU 

MU 
9AU 
99U 

74U 
1S0U 
19U 
74U 
74U 
4»U 
74U 
9.9 U 
9JU 
7«U 
7«U 
74U 
74U 
74U 
9J.U 
9L9U 
9.9U 
74U 

490U 
74U 
9.9U 
74U 
9AU 

upu 
TtU 
74U 
2»U 
9JU 
74U 
9.9 il 

7T-23 
sj9M3>i«aiai:iaifi^ 

T««aoai 
MftBGS 

110 u 
IfiDU 
MOU 
1C0U 

liou 
3S0U 
210U 
nou 
54U 
MU 
7iU 

210 LJ 
210U 
MU 
IMU 
210U 

140U 

MU 

140 li 
IttU 
MU 
2I0U 
2I0U 
»U 
7.2U 
7JU 
IMU 
7JU 
210U 
110U 
7JU 
7JU 
7.au 
7.au 
72U 

MU 
110 u 
110 u 
MU 
MU 
3»U 
MU 
7JU 
7Jlj 

Mil 
MU 
MU' 
Mil 
MU 
7.2U 

nv 
7au 
54U 
3»U 
MU 
7.2U 

7.2U 

iMii 

MU 
MU 
140U 
7iu 
MU 
74U 



PBgelSoflS 

TABUAA3 

TEST PIT/TEST TRENCH ANALYnCAL RESULTS SUMMARY 
SOUTH DAYTON DUMP AND LANDHLL SFTR 

MORAINROHIO 

SmrbOalK 
SmmpUDnmc 

Ahimtaum mi/kg 77000 
AfiOinafijr ms^ks 31 
AMrie "•/kg 0J9 
•irium mg^kg 13000 
BtfyUHm mg/kg 160 
adminm •V/kg 70 
Oldum mg/hg -
Ouoadiiin mg/kg -
out mg/kg 23 
Copper mg/kg 3100 
IlOl mg/kg 55000 
Lad mg/kg 400 

mg/kg -
Rig/lg 1000 

Msniiy mg/kg 5.6 
Nkltd mg/kg 1500 
INilMdiim "WkS -
SMiim mg/kg 390 
SOm mg/kg 390 
Sodhun mg/kg -
ThiDhim mg/kg -
Vandliffli mg/kg 390 
ZkK •ng/kg 23000 

Aieclor-101«(ICS*l(n«} 
Aiodor-mi (FC8-1221) 
Aiodef'1232(PCB.lBB 

a(PCB.iai4 
i(PC»-iaM) 

N(PCB.1») 

S(FC»-12il9 

iV/kt 
Pf/k| 
•«/kt 
H/ki 
IV/kf 
i«/kg 

»/kg 

4^-OOD 
4^43DE 
4^'-DDT 
AMrin 
•IplM-BHC 

2^5-7? Rn«a) 
14-OicWorophcfw leK-l(U4q 

Cy»ldt(toiil) 
Total MdlA 

J.Tta 

IW/kg 2000 
l«/kg 1400 

l«/kg 1700 
It/kg 29 
6g/kg 77 

l«/k| -
270 

H/kg -
IV/kg 30 

l«/kt • 
Pl/kg • 
fS/kj • 
ng/kg 15000 

6S/k8 -
It/kg 
H/ki sa 
H/kg • 
H/kg 110 
Mg/kg 53 
Mg/kg 310000 
Mg/kg 440 

Mg/kg 490000 
Mg/kg 600000 

mg/kg 1600 
J 

Offtrfa 

410 

" r 

SlOO 
SIOD 

21000 
540 
540 
740 
740 
740 
740 

7200 
5100 
7000 
100 
270 

lynoM 
TfiWGS 

7420 
53) 

i¥ntm 
iftmx 

2720 
53") 
ur-

fOWf 
7ASCS 

14000 
173) 
Hi-

1310 
OJO) 
4«I 
49000 
njj 
1L9 
9tri 

27700 
-5H--

17100 
47fJ 

OAO) 
34.4) 
11S0 

2MU 

a45) 
900) 
0.17 

201 

922 

lOOOU 
lioou 
laiou 
IflOOU 

TSSH" 

36U 
49 

36m 
36U 
36U 
36U 
36U 
36U 

190 
3100000 

UOD 

3iU 
36U 
36U 
36U 
36U 
36U 
li) 
30) 
36U 
36U 
7DU 

1400U 

21U 
•5U 

4.1 
94i1 

39J 
059U 
039) 

119000 
53) 
15) 
954) 
1770 
103) 

4000 
lO) 

aiiu 
M) 
613 

363U 
1.1 U 
1») 
ai3u 
iai 
42.7 

3SU 
3SU 
35U 
35U 
S6U 

asu 
asu 

1JU 
1.0 u 
IJU) 
1JU 
IJU 
IJU 
IJU 
IJU 
IJU 

IJU 

IJU 
IJU 
IJU 
ijii 

IJU 

IJU 
IJU 
IJU 

IJU 
3JU 
7IU 

21U 
04U 

ossu 
950 

4S» 
0J2) 
39.1) 
52700 

1000) 

6120 
9971 
22 
377) 
2150 

164 U 
2.9 

1430 
ai3U 
712) 
697D 

43U 
43U 
43U 
43U 

43U 

130 

43 U 

45U 
IS) 
4SU 
4SU 
45U 
45U 
45U 
45U 
45U 
45U 

4SU 

45U 
45U 
45U 
4SU 
4SU 
49U 
45U 
45U 
87U 

lOOOU 

a6U 
110 u 

OA 
7U 

7T-3e TT-a TT-a TT-B TMI TM2 TT-ai TF23 TT-a 
l057«-ICM1fc6i5> D Sa443>l697«i-MfV-Oi4 JAfl3.|«0000.«n ''•660 lAIA-liaOOg-KMV-JO* SAIiJ-IOOOBt-lCMV-aM *A4i3.l6AA WW' W7 SA443:l6066i-KMIfc6S 5 AIM 1666A MWVJM 

lOWi tvnoat r**9oaf lOtMO IMMO IMMO 14R20A t¥¥iom IMM 
7/1*6$ is/k*cs 7/1 *0$ 1/1BGS a/iM» 6/1 *GS n/l9GS 7/1*05 UfiBGS 

4960 5410 6000 6420 20700 • 64n am 34A ' 

72\Jl 120) 42) 210) iHr 4.1) WJJ" J4m 
1 1 1 iU- 1 1 iU- 1 iii- UJ" UJ- Jpj- SJ" 1 

94.1 1170 622 501 1400 377 3500 19.9) 

#21) 0J3) lA) OA) OA) 151 OA) a34U 
OA) 372) 11) •4J) 112) 212) 13) aa) 
56000 26000 36000 34200 50200 147A 13500 S31A 

721 196) 62.7) 3J0) in) AJ) lOA) 
3J) mr 6.1) lij) 11J) 14.1) 1 1 1 1 3.9) 
mj BW 209 1940 2290 516 Ml) 9Jf 
11300 9SW' 16000 25300 4au AA 2S6A 9360 

JO) 1»- UP 1 ftb- 1 1 «»• 1 1 » 1 1 1 1 "J 
19600 7090) 14100) 10300) 11400) 4ADI 30A 32500 
316) 609 291 400 594 AJ 412) »7) 

0222) OA OA OA 032 037 0JS4) JUU 
92) 415) 193) 459) 145) 252) A3) 112) 
404) 775 9M 2360 660) •A 16A 5A 

9.9 U 3J) 32) 0.M) 373 U 7.6) 3.7) 265U 

12U 4J) OA) 1.9) 5J) 1.4 U 22 1.1 U 
997U 447) 30) 1060 60) IW) 2970 5S6U 

JUU OAU OAU OAU 3AU OA 92U OA 

12J 1J2 26* 19J in 44.4 414 103 

»J 2330 739 iia 16A n3 196A AJ 

39U 450OU 41U 400U AU MU 49U AU 

39U 4500U 41U 4aou AU AU 49U AU 
39U 4500U 41U 400U AU AU AU AU 

39U 49D0U 41U 400U AU AU 49U AU 

39U 49D0U 41U 400U AU AU 49 U All 

39U) 1 2JW- 1 1») 400U n A AU) AU) 

»ui 4900U 41U 4aou AU AU AUI AU) 

lOtl 230U 210U aou 2AU lAU 13U 9.1 U 

10U 400 nou aou 2AU aAU 13U 9.1 U 

1011) 2»U nou 210U 2AU aAU 13 U) 9.1 UJ 

10U aAU aou aou 2AU aAU 13U 9.1 U 

10U 2AU aou 210U 2AU 2AU 13U 9.1 U 

10U 29U aou 2I0U 2AU -aAU 13U 9.1 U 

10U 230U . aou aou 2AU aAU 13U 9.1 U 

10U 2AU aou aou 2AU 2AU 13U 9.1 U 

1 W)- 1 aou aou aAU 2AU 13U 9.1 U 

lOU ' 230U aou aou 2AU 2AU 13U 93 U 

10U 2AU aou aou aAU aAU 13U J1U 

10U 230U aou aou aAU 2AU 13U 9.1 U 

10U ao) apu aou 2AU . lAU UU 9.1 U 

10 U 230U aou aou aAU aAU 13U 9.1 U 

10 U 230U aou aou 2AU 2AU 13U J1U 

10 u 2AU aou aou 2AU aAU 13U 9.1 U 

10 u 540) aou aou 2AU aAU 13U 9.1 U 

10 u 2AU aou aou 2AU lAU 13U 9.1 U 

lOU 230U aou aou 2AU 2AU 13U 9.1 U 

»u 400) AOU 4(DU 500U 4AU MU 1BU 

40DU 9100U taoou AUi) looopu 94AU 5D0U 3AU 

MU 27Q0U 1200U 490U AU i4mu AU au 

- 96U liOOOU) 4900 U) 1900 U) 1AU SiAU) lau MU 

OAU 702 3.4 OA) OA) OA) OAU OAU 

flJ 02 732 no 022 66J 713 67J 933 

U-ltepmoMwaaaMdaKlid. Tlita 

U) - The pamialii waa not if ilw a J, Tha* 

^^^•ppliabh. 



Fkgilof40 

TABLE A4.4« 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008-2009 

SOUni DAYTON DUMP AND LANDHLL SHE 
MORAINE OHIO 

SmHtfkLoeatlm: MHr-AIS-VAS MM^3>VAS MW-2IS-VAS MMh3I3.VAS MIV-2IJ-K4S MIV-21S-KIS MHk2l3-VAS M1V-2»;VAS MW-213-VilS 

Sarnpkm GW 38443 8iB688-DR-81» GW 89413 068608 PI-838 CIV-384434lp070MNI-031 Cht3l44M60709-OI-aU GW 31143 060708-01-036 

SampkDmtx ««a809 MOOOS Broaoof won vsoooo W2009 VM009 WOtt M9009 

Smvl»Dtplk 2837/klGS 2M7/klC5 27-32/»ICS a^ftBGS sr-41/tBGa 42-47/taCS 47-a/tBGS . a-W/tBGS 5M2/IICS 

U5EPA J 
Lmfe 

DupNeeftr 

Pmmmskr MI3. 

0 

ThpMMer 
» 

VMIa 

LLI-THehloraeOwv 200 9100 43 53 83 83 10 11 63 93 1.7U 

13A2TiOMhloncllMm - O067 13U 13U 13U 1.0 U 13U 13U 13 U 13U 1.0 u 

I.I^IVkliloraMhnH 5 024 13U 13 U 13U 13U 13U 13U 13U 13 U 13U 

1;l-DitMaratOim - 2A 13U 13U 13U 13U 13 U 13U 13U 13U 022) 

lil-Dkhlbnirihm 7 340 037) 030) 037) 038) 0.45) 033) 034) 13 U 1.0U 

7D 23 13U 13U 13U 1.0U 13U 13U 13U 13U 13U 

U-OibromoMilorofRopm (DBCP) 02 Pffma ZJOU Z3U 23U . Z3U Z3U 23U 2.0U 23U lOU 

OiB 0006S 13 U 13U 13U 1.0 U 13U 13U 1.0U 13U 13U 

1«24)ichtflfobtniam 600 370 13U 13U 13U 1.0 U 13U 13U 1.0 U 1.0 U 13U 

1,MMchlMhm 5 015 13U 13U 13U 1.0 U 13U 13U 1.0 U 13U 13U 

5 039 13U 13U 13U 13U 13U 13U 1.0 U 13U 13U 

I^OkWaratahMm - 13U 13U 13U 13U 13U 13U 13 U 13U 13U 

75 0A3 13U 13U 13U 1.0U 13U 13U 13U 13 U 13U 

Mutinm (Mrthyt ctfirl ketone) (MBK) - 7100 lOU 10U 10U 10 U 10 U lOU lOU 10 U. 10 U 

2-Hranane - 47 10U 10U 10U 10 U 10 U 10U lOU lOU lOU) 

. 2000 lOU . 10U 10U 10 U 10 U 10U lOU 10 U) 10U] 

Acctam . 22000 10U 10U 10U 10U 10 u 10U lOU 10U lOU 

•mm 5 041 a75) 039) OiS) 058) 038) 079) 070) 13U 1.0 U 

- 012 13U 13U 13U 13U 13U 1.0 u 1.0U 13U 13 U 

BrarngTann - 83 13U) 13U) 13UI 13U) 1.0 U) 1.0 m 13U) 13U 13U 

. 8.7 13U 1.0U 13 U 13U 1.0 u 13U 1.0 U 13U 13U 

CubgndlniUide - 1000 1.0U 13U 13U 13U 13U 13U 1.0 U 13U 13U 

Cuban MiKhlaridc 5 03 13U 13U 13U 13U 13U 13U 1.0 u 13U 13U 

100 91 1.0 U 13U 13U 13U 13U 13U 1.0 u 13U 13U 

Oiloraethuie . 21000 1.0 u 13U 13U 13U 13U 13U 1.0 u 13U. 13U 

. 019 1.0 u 13U 13U 13U 13U 13U 13 U 13U 13U 

ChloroiMlhane (MMhyl dilnUe) - 190 1.0 u 13U 13 U 13U 13U 13U 13U 13U 13U 

di-1,2WilanMlhm 70 370 1.0 u 1.0 U 13U 13U 13U 13U 11 1.4 10 

cil-1>Olchlunipin«iu . . 13 U 13U 13U 13U 13U 13U 13 U 13U 13UJ 
. 130QO 033) 0L18) 13U 13U 036) 047) 028) 071) 062) 

- 015 13U 13U 13U 13U 13U 13U 13U 13U 13U 

DldilerodMuonRicllaiic (CFC-12) - 390 13U 13 U 13U 13 U 13U 13 U 13 U 13 U) 13UI 

Dhylbmene TOO 13 IMS) 039] 038) 028) 037) 047) 13U 021) 13U 

- 680 032) 031) a42) 039) 13U O40) 13U 13U< 13U 

Methyl Kolole . 37000 lOU 10 U lOU 10U 10U 10U lOU 10UI 10 U) 

Mctfvicydohaune - - 13 U 13 U 13U 13 U 13U • 13U 13U ftTO) 069) 

Methyl tert butyl ether (hTTBE) 12 53 U 53U 53 U S3U SOU 53U 53 U 53U 53 U 

Methyhnc dOorlde 5 43 13U 13U 13U 13 U 13U 13 U 1.0 U i3U 13U 

Stynne 100 1600 13 U 1.0 U 13U 13U 13U 13U 13U 13U 13U 

5 0.11 13 U) 1.0 U) 13 U) 13 U) 13U) 1.0 ui 1-OU) 13U 13U 

Toluene 1000 2300 31U 1.9 U 13U 13 U 13U 13 U 13U 13 U 13U 

tnne-I^DIchloraelhene 100 - 110 13U 13U 13U 13U 13U 13U 038) 032) 13 

tram-13-Dlchleraimpcne . . 13U 13 U 13U 13U 13U 13U 13U 13U 13U 

TVicMoiDethefu 5 2 13 U 1.0 U 13U 13U 13U 13U " 1 1 53- 1 23U 
TrkMoronuennnetheiie (CFC-11) - 1300 13U 1.0 U 13U 13U 13U 13U 13U 13U 13U 

59000 13U 13U 13U 13U 13U 1.0 U 13U 13U 13U 

Vinyl dilerUe 2 OuOM 13U 13U 13U 13U 1.0 U 13U 1.0 U 13 U 13 U) 

Xylene <lolel) 10000 200 a97) 034) 1-5) 094) 1-2) 13) 0.49) 047) lOU 

Seerf^Veletfhe 

032 . . . . . 
US-THchlomphcnol 3700 - - • - -

6.1 . - - - -
110 - - - - -

iMXmcthylphmol 730 
n 

- - - -
wiM 

032 . . - - -
2A-01nlthiloiiicne 37 - - - -

2900 - - -
iOiloraplienol 180 - - - -

150 - - -
180O - - - -

»»lniBniIine 370 - - - - -
BMHrophend - - - - -
33'-Dlchlbrabmidlne 0.15 - - - - -
SMttraeniline - • • - - -

3.7 - - - - -
- - - - -

3700 - - - - -

wum 
Q-C7/»BCS 

1.7 U 

1.0U 

1i)U 

025) 

lOU 

IJOU 

20U 

1i)U 

lOU 

1J)U 

1.0 u 
lilU 

1J1U 

10U 

10U 

101)) 

10U 

IJIU 

1AU 

10U 

10U 

10U 

1.0U 

1.0U 

1.0 u 

1JIU 

lOU 

11 

1.0 u 
Q3i) 
1.0U 
lOU) 

1.0 u 

1.0U 

10 UJ 

0Lfi2) 

SOU 

lilU 
1.0 u 

1i»U 

1.2U 

1A 

1JIU 

2.1 U 

1J)U 

lOU 

lOU 

20U 

MW4l3-VilS 

CW^IIIM BfPIWPK-«0 

MOM 

vh-nfiwcs 

IJOU 

1i>U 

li)U 

1.0U 

IDU 

1.0U 

2.0U 

1.0U 

1J)U 

1A 

lilU 

1J)U 

IJOU 

10 U 

10 U 

10U) 

10U 

1X»U 

1.0 u 

liiu 

1.0U 
1J>U 

ii)u 

1.0U 

1.0 u 
1i)U 
lOU 

26 

liiu 

1.0 u) 

1.0U 

lOU) 

1.0U 

1.0U 

10 U) 

OJO) 

SilU 

1.0U 

1.0U 

1.0 u 

1.0 u 
034) 

1.0U 

1.0 U 

1.0U 

1J)U 

MIV-215-M4S 

GW Jilli 9Smm PH-041 

2.0U 

72-77/1 ICS 

10U 
IJOU 
IJOU 
IJOU 
IJOU 

IJOU 

2JOU 
IJOU 
1i)U 

Ijt 

lilU 

1IU 

1IU 

10 U 

10 U 
10 U) 

10U 

1J>U 

IJOU 

IJOU 

IJOU 

1.0U 

1X»U 

IIU 

IIU 

IIU 

1.0 U 

24 

lAU 

10U) 

1.0U 

IIU) 

1.0U 

1.0U 

10U) 

1111) 

SHU 

1HU 

IJOU 

1HU 

1.0 U 

030] 

1.0 U 

1HU 

IJOU 

lJU 

yr 
lOU 
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TABUA4^ 

SUMMARY OF VERTICAL AQUIFER S AMFtING ANALYTICAL RESULTS 
2oa8-2bn 

SOUTH DAYTON DUMP Ai4D LANDFILL SITE 
MORAINE OHIO 

SMpblMHnc 

Stmrbla 

S«v>i0.lc 

USEFAI 

MO. 
k 

034 

CW^SfllMCOMO-OJI 

2^7/1 BGS 

MW4li-VAS 

CW-,W44i flMMMW-OW 

4«ao» 

20-27/kBGS 

MWrAIJ-VAS 

IMtyiBCS 

MIV-2U-VA5 

32-J7>t0GS 

kiW^i-VAS 

GHt3N4MC^IIR^ 

37-l2>»BCS 

MMUIS-VAS 

CMUMMWm-OII 

mm 
4M7/ft0CS 

MMU15^Vi4S 

GW-3M43-0I07D9-Z7II-O15 

mam 
4742/K0GS 

MHUIS-VMS 

GtV^OMMiOm-ON 

W«09 
a-57/IBGS 

MI^9-K4S 

GW-lfHi OieM^DBHIW 

STmftBGS 

MW-2I3-Vi4S 

GW-aMiMCOM^ 

t«0009 

«2-(7/lBCS 

MW«3-K4S 

GWJIIMOfDIO»D0-4 

47.a/»0CS 72-77JtBCS 

4M 

Acenaphthyknt 

Aoctophmoni 

Aiuhnom 

Atcttl« 

Btracl^l-nr'm 

BI|iheivlS,1-BI|>kairO 
lllI(^CMorartlalV)m«)lUI• 
M nLO.t ih-n-iJl 

bN2-Hlhylh«yqphlh.Uto (DBHP) 
Butyl bei^lpMyihl.(BBF) 
Ctonibcl.m 

CNb. 

Dffac 

180 

34 

3700 
11000 
039 
3700 
0109 
osxm 
ojm 

039 

1800 

110 

0012 

48 
36 

2.9 
0.0029 

37 
DMijrlpMislite »000 

- -
Dlm^butyifiMtMtalifDBF) - 3700 

DNwxtyl piilhibti ̂ P) -
isn 

Ruonne -
I9W 

1500 

1 OLOtt 
- 046 

SO 220 
- 44 

IndenoO^lFyiint - nim 

- 71 
- 0.14 r 
- 0-ii i 

- OJ0096 -
- U 1 

PBibdilorairtinol 1 056 -
- i -

Fhaiol . liopo -
- iiin -

MffBk 
Aiienic 10 aae \ MS- 1 1 253^ 1 
Anailc(dbiqli«d) 10 ojoa UJ a94J 
Itoud 15 - 1 1 1 1 
l^(cltaoivMl) IS - WU 10U 

S3 

1.1J 

34 

10U 

ZliJ 

i.i 

1.0 u 

OTJ* 274* M8* 270* 174' 
l.lj WJ lij lr2I 1-1 J 

48.1* 37.1* 314* 37.9* njip 

14U 10U 

14J 

135 

15U 

^9^ 

24J 

14 

10 U 

15J 

201 

OTSJ 

10U 

|»rllM0>8/I')u 

R-ThapamTw4frwuR)Ktcd. 

U-ThcpaiHmHfrwMnotdciBCtad. Then 

U|-Tlw|minitawisnotclcMd. Tliaa to luuMrial vtlun is ttw e 

I 1 ' ConcoblkB wa pakr lh« applkilil. oiMi. 
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TABLEA«^ 

SUMMARY OF VERHCAL AQUIFER SAMPLING ANALYHGAL RESULTS 
2008 - 2009 

SOUTH DAYTON DUMP AND LANDHLL SITE 
MORAINROHIO 

Smqritflk 
SmmphDMlK 
SMuplfOir* 

MWMS'VAS 
cw iiin Dfflioi-Dii-a 

wao» 
7T-4iftBGS 

USEFARtthml8€nmb^ 
IJMb 

MO. TkpWmttr 
m h 

12-47/18CS I2-47/2BGS 

CW-4fMMHn>-DRHM5 
m999 

WT-njtBCS 

MW-Z13-VAS 
CW maoB-DB-m 

vuxm 
Sa-S7/»BCS 

CW JilU BW9W DII-0#7 

f7-iai/k0cs 

MWray^vAS 
GW4M«^M0M§-im-OM 

wan 
]«2-T07/tK;S 

«9M0» 
107-]]2/fBGS 

wan 
vft-mstacs 

cw jiiij MomoR-asi 

fI2-|]7/»lCS ftM22/kBGS 

MW^tJ-VAS 
GW-JtIM WWW OB-gJ 

MMOf 
I22-I27/IBC5 

200 9100 IBU 15U lOU 1.0 u 1.0 u 15 U 15U 15U 15U 15U 15U 15U 
l,1A2-T(KiililuiO«ltMnt - 0B67 15U 15U IJOU 15 U 15 U 15U 15U 15U 15U 15U 15U 15U 

l,1J-Trfcliloia«lhim 5 0.24 IJOU 1.0U 1.0U 15U 15U 15 U 15U 15U 15U 15U 15U 15U 
L1*Dkhlentlhafw - 24 15U 15U i5y 15U 15U 15 U 1.0U 15U 15U 15U 15U 15U 
1.1-DlchlonMlhm 7 340 15U 15U 15U 15U 15U 15 U 15U 15U 1.0 U 15U 15U 15U 

70 13 15U 15U 15U 15U 15U 15U 15 U 15U 15U 1.0 U 15U 15 U 

1>Dlbren»3<hloraptapm (DBO) 0.2 000032 lOU lOU lOU lOU lOU lOU 25U 20U 25U 25U • 20U 25U 
OiB 0.0065 1.0 U 15U 15U 15U 15U 15U 15U 15U 15U 1.0U 15U 15U 

I^DkMarobmtoa 600 370 15U 15U 15U 15 U 15U 15U 15U 15U 15U 15U 1.0 U 15U 
I^DkMorodhiiic 5 ais 15U 15U 15U 15U 15U 15U 15 U 15U 1.0U 1.0 U 15U 15U 

5 039 15U 15U 15U 15 U 15U 15U 15 U 15U 15U 1.0 U 1.0 U 15 U 
- - 15U 1.0U 15U IJOU 15U 15U 15U 15U 1.0 u 1.0U 15U 15U 

1.4-DiehlorabcnMnc 75 04S lav 15U 15U 15 U 15U 15U 15U 15U 15U 1.0U 15U 15U 
l-B«bnan*(Melhyl clhyl kdoM) (MGK) - 7100 lOU 10U 10U 054) 071) 0.73] lOU 10 U 10 U 10U 10U 10U 

- 47 lOU 10U lOU lOU 10 U 10 U lOU 10 U 10U 10U 10U 10U 
- 2000 10UJ lOUJ 10U) 10U 10 U lOU lOU 10 U 10U 10 u loy 10 U 

Acrtem - 22000 lOU 10U 10U lOU 10 U 10 U lOU 10U 10U 3.7) 3.8) 2B) 

Scmm 5 041 IJOU 15U 1.0 U 1.0 U 15U 15U 15U 15 U 1.0U 1.0 U 15U 15U 

- 012 1.0 u 15 U 1.0 U 15U 1.0U 15U 15U 15U 1.0U 15U 15U 15U 

- 85 15U 1.0U 1.0U 1.0 U 1.0U 15 U 15U 15U 1.0U 15U 15U 1.0U. 

- 8J 15U 1.0 U 1.0 U 15U 15U 15 U 15 U 15U 15U 15 U 15U 15U 

CubondinlMi - 1000 1.0 U 1.0 U 15U 15 U 15U 15 U 15U 15U 1.0U 15 U 15U 15U 

5 02 1.0 U 1.0 U 1.0 U 15 U 15U 15 U 15U 15U 1.0U 15 U 1.0 U 15U 

100 91 1.0 u 15U 1.0 U 15U 1.0 U 15U 15U 15U 15U 15U 1.0 U 15 U 
- 21000 15U 15U 15U 15U 15U 15U 15U 15U 15U 15U 15U 15 U 
- 019 1.0 U 15U 15U 15U 1.0U 15U 15U 15U 15U 15U 15U 15U 

OitoioiMthant (Mtlhyt dilorfde) - 190 15U 15U 1.0U 15U 1.0 U 15U 15U 15U 1.0U 15U 032) 15 U 
d>-1,»)ldilmicthm 70 370 050J OJOJ 067) 15 15 036) 15U 15U 15U 1.0 U 15U 15U 

- - 15U 15U 15U 15 U 15 U 15U 15U 15U 15U 1.0 U 1.0 U 15U 

Cydohnane - )30oa 0581 058J 057) 15U 15U 0.18) OlSJ 0.12) 15U 15U 1.0 U 15U 

018 15U 15U 15U 15 U 15U 15U 15U 15U 15U 15U 15U 15U 

- 390 15UJ 15UI IBV) 15U 15U 15U 15U 15U 15U 15U 15U 15U 

bhylbcritm 700 15 15U 15U 15 U 15U 15U 15U 1.0U 15U 15U 15U 15U 15U 
- 660 IJOU 15U 15 U 15 U 15U 15 U 15 U 15U 15U 15U 15U 15U 

KbdvlMctalc - 37000 loyj lOUI lOU) 10U 10U 10 U lOU lOU 10U lOU 10U 10 U 

Mcd^lcycWiewK - - 045J 055) 066) 1.0U 15U 15U 15U ' 15U 15U 15U 15U 15U 

lart biityl dhcr (MTBB) - 12 lou S5U S5U 50 U 55U 35 li SOU 55 U 55U S5U 55U 55U 

Mediylncdilorida 5 45 15U 15U 1.0 U 15 U 15U 15U 15U 1.0 U 15U 15U 15U 15U 

Stynn. 100 1600 15U 15U 15U 15 U 15U . 15U 15U 15 U 1.0U 15U 15U 15U 

5 0.11 IJOU 15U 15 U 15U) 15UI 15 U) 15UJ 15U) 15U) 15U) 15U) 1.0 U) 

Tducnt 1000 2300 IJOU 15U 15U U 0.90) 1.1 057) 050) 052) 058) 036) 049) 

100 110 15U 15 U 15 U 1.0U 15U 15U 15U 15U 15U 15U 15U 15U 

. - IJOU 1.0 U 15U 15U 15U 15U 15U 15 U 1.0 U 15U 15U 15 U 

5 2 15U 15 li 15U 15U 15 U 15 U 15U 1.0U 15U 15U 15U 15 U 

- 1300 15 U 1.0 U 15U 15U 15U 15U 15U 15U 15U 15U i5U 15U 

. 59000 15U 1.0 U 15U 15U 1.0 U 15U 15U 15U 15U 15U 15U 15U 

Vtaiyldiloriib 

Kyttiit<«in 

2 

10000 

oins 1 45* 1 1 44r 1 1 1 i-r 1 1 1 1 n' 1 1 17- 1 2jr 1 1 1 1 23- 1 045) 

2.0U 

044) 

25U 

Vtaiyldiloriib 

Kyttiit<«in 

2 

10000 200 lOU 10 u lOU lOU lOU 2.0U 25U 25U 25U 25U 

045) 

2.0U 

044) 

25U 

l^-OiybliO-dUonpiDpm) (bli(2^owteBpnipyO .am) 
2A5-TrtcHoroph«») 
U6-1Wilei«plMiiol 
imdiieieplwiol 
14-DiiMlhyiphnol 
U-DIMmphnol 
tMNnilnrtaliHnt 
2>-Dlnitn»tducnc 
»3danim|ihthil«* 
^CMonphnol 

U^ylphtnol 

B^'-DkhlorafcmMlM 

16-Dinllrea«M%lphaM3l 
4-Bramophci7l phaqrl allMr 
^Oiloro^-milhylplMnel 

6.1 
110 
730 
73 

0J3 
37 

2900 
ISO 
150 

laoo 
370 

ai5 
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TABLE A4.4a 

SUMMARY OF VERTICAL AQUIFER SAMFLING ANALYTICAL RESULTS 
2oa8-ino9 

spurn DAYTON DUMF AND LANDFILL SITE 
MORAINILOHIO 

kia 
SM^ikOMte 

Sm^Diptk 

TMfWmtw 
* 

77'UftBCa 

CMMIIII Wfltfli DK-OU 

n-nftMcs 

MMi-VAS 

GW-3HMm9^ 

warn 

MW-a^VM 

W0» 

ff-nfiBGS 

MWMi'VAS 

CWMlHi BfWI-OR-Wt 

S-BTAMS 

CW Jim WBW DB-9f7 

fr-mftBGs IBMBTftBGS 
Woa» 

in-m/iBcs 

MW'ti^VAS 

GW lilH OBflMJ DK-flSB 

10T-112ftBGS 

Myt^B-VAS 

CW Jini PMBWJJCrBn 

*«aoM 

iU'if7/»M;s 

MW^^ViiS 

Wt0» 

ItT-mftBGS 

MW^S^YAS 

GW-3MIMM0NH«-aD 

MM 

I2M27/IBCS 

Bmo(^-)p«iykK 

l|pheiyl(l.VBIpi>wl) 
bte(»ihlflrac«ii«y)nielhi 

bb(»M(irae«hyO«to 

•utytbmy1phlhihtB(BBP) 

apralacttm 

(^rfaaiote 

DUnrt^iphMMe 

DHitelylphllaUto (DBF) 

DhvodjrlphOuliteCDnbP) 

nuonnilm 

1 

50 

fadnoOMOpynm 

180 
iA 

2200 

3700 

11000 

028 

3700 

OLOSO 

0AiS8 

OJOK 

029 

1800 

lib 

0:012 

4J 

35 

19 

00029 

37 
29000 

3700 

1300 

1300 

OOtl 

006 

220 

71 

ai4 

ai2 

OilM 

14 

056 

11000 

pym» - 1100 - -

Annk 10 0015 1 Mir 1 1 . »o- 1 1 ajf 1 1 
10 cots ooj "I 52 51 

Lnd W - 1 nxf 1 1 «u* . 1 1 OM- 1 1 132 
Lad(di>oh^ 15 - 10U 1.11 221 12U 

36.9* W* 165* 165* 
45J m 12) 1.7) 15) .15) 

85 

M) 
125* 
1.1) 

Bib* J2JP 28J* 27.1' IM- 225* 
055) 050) 022) 

AHconea 

).'niei«i 

• {n/^u 

R-T1iepai 

U.TtKia 

BKfKM. 

isnotdalKlcd. Then 

U)-T1wpmmi(«wMfMtdttKtBd. HW 
«|uanliMian limit 

-FtoippUmbte. 
I I - Conccntntion WM grmtcr OMH applkifale critariL 

mlvatiHiiiiHa 

bthc« 
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TABLE ACta 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008 - 3009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE OHIO 

kLa, 

SampkDaflk 

LaoaU 

MCL TapJNmtv 

CW-3«MS^I 

»T090Qf 

UT-iai/ITCS 

MIMIS-YiU 

tnvm 
I32-]a7/»OCS 

KIM 
CIKJMI9-lIOSMr0W-in 

tysfim 

3MZ/ITCS 

MS-l 

GI¥^3M«S-Il«60*-BW-]O2 

42-47ft BCS 

vw 
GIMM49>li0S^BW-iai 

iwm 
47-afiBGS 

VAS^l 
CW-3t44S41tSt^BW-lM 

52-S7/tBCS 

VAS-t 
Gw-3i44$-iime$-Bw-w 

iviMm 
S7-4tftBGS 

VAS-l 

GMMM^llO^BW-lM 

a47flBG3 

VAS-t 

GW-aS44i'110m-BW-197 
tVUflBOS 

S7-72/IBG3 

VAS-t 
GW-3S4a-ltV70S-BW,10B 

11/Vum 
71-77ft BGS 

VAS-1 

GW-JM«9-llO7»0IVrlM 

72-77/1 BGS 

Kl^l 
Ci¥4M«3-]]l^DlV-]}0 

t1A¥^ 
7M2/tBGS 

LU2T€lradili 

l,1>Ttldiloroc 

l,1fDidildra<ih 

Ll-DicMoradh 

U^TricNerabcram 

l^bfam»M.loopmp«» PBCF) 

LMNbramectlim (Bthyknc dibfiiiiildi 

1i2-Dki 

1>Dk» 

13-Dlel 

l^DId 

200 

5 

7 
70 
02 

OJOS 
600 
5 
5 

2-Bulanm (Mctfiyl •%! kMm) (MBK) 
2-HcianaM 
4-M^M^Iuwf» (Mtdiyl tebutyl ketone) (MIBK) 

CMttondbulfld* 

CvboitetncNock 

• (Mtohyt bromide) 

5 
100 

(THcMi 

d^l^Oichloroprepene 

Cydoheroi. 

• (OKMT) 

Mca^lroctite 

MeBiyl qrdcdicnne 

Mettyl tart butyl ctticr (MTVB) 

Mehylehedihiridc 

Styitata 

Tducne 
liam-1^DhM< 

lni»13-DleM 

Trtchkrafluoromedrow (GFC-11) 

TrtfluorotridilORicllune (Fraon 113) 

Vinyl chloride 

XyleneOotal) 

S 

100 

5 

1000 

100 

5 

2 

10000 

9100 

0iK7 

024 

2A 

340 

23 

PfflWS? 

00066 

370 

ai5 

039 

033 

7100 

47 

2000 

22000 

031 

ai2 

85 

8.7 

1000 

02 

91 

21000 

ai9 

190 

370 

13000 

ai5 

390 

15 

680 

37000 

12 

45 

1400 

0.11 

2300 

110 

2 

1300 

59000 

0316 

200 

13U 

13U 

15U 

13U 

13U 

1.0 U 

20U 

1.0 U 

15U 

15U 

15U 

1.0 U 

1.0 U 

10 U 

10 U 

10U 

10U 

039J 

15U 

13UI 

13U 
15U 
15U 

15U 

15 U 

15U 

15U 

15U 

15U 

15U 

15U 

15U 

15U 

15 U 

lOU 

15U 

55U 

15 U 

15U 

15UI 

15U 

15U 

15U 

15U 

15U 
15U 

15U 

15U 

15U 

15U 

15U 

15U 

25U 

15 U 

15U 

15U 

15U 

15U 

15U 

10 u 

10 u 

10U 

10U 

055) 

15U 

15UI 

15U 

15 U 
15U 
15 U 

1.0 U 

15 U 

15U 

10U 

15 U 

1.0 U 
15 U 

15U 

15 U 

15 U 

10 u 

15U 

55U 

15U 

15U 

15UI 

150 

15U 

15U 

15 U 

15U 

15U 

43- 4.7* 

1.7 
15U) 

15U 

QL62J 

039) 

150 

25U 

15U 
15 U 

15U 

15U 

15U 

15U 

111 

10U 

100 

10U 
15U 

15U 

15U 

15U 

15U 

15 U 

15U 

15 U 

15U 

15U 

33 

1.0 m 

036) 

15U) 

15U 

15U 

15U 

10U 

15U 

55U 
15U 
15U 

036) 

052) 
ai9) 

15UI 

Z1 

15U 

15U) 

15U 

lOU 

0.78) 

150) 

150 

050) 

150 

1.0 U 
200 
150 

150 

150 
150 
150 

150 

031) 

100 

ibO 

10O 

15U 

15U 

150 

150 
150 
15U 

150 

15U 
15U 
150 

5.9 

1501 
032) 

1.00) 
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TABLE AM* 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008 - 2009 
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TABLEAU! 
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TABLE A44a 

SUMMAKY or VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
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TABLE A44i 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008-3009 
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TABLBA44a 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYItCAL RESULTS 
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82U 

SOU 

20V 

20U 

20U 

42U 

42 V 

1.7 

42U 

80 V 

82V 

2DV 

SOU 

20V 

SOU 

SOU 

12 V) 
SOU 
SOU 
Z2U 
lOV 
SOU 
52 U 
SOU 
12U 
12U 

OJDV 
12 U 
10 V) 
lOU 
S2U 
lOU 
S2U 
22U 
lOU 
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TABLE A44a 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
m-pm 

SOUTH DAYTON<DUBO* AND LANDHLL SITE 
MORAINES OHIO 

Smmtthltk 

TapWate 

k 

VAB-4 
GW'3$t43-n9ft§-KMV-n3 

ivvooai 
2M0ytBGS 

K4M 

GWJfMS-MfSBtrJCMVM 

tj/i^iaoa 

5-13/tBCS 

VASS 

cvf-ma-in^KMv-m 
VAS^ 

G¥f-3tm'1Ztf9§'KMV-a» 

iW«9aoi 

40-tf/KSGS 

VAS-5 

cw-ssmpfm^KMV-^n 

tViViom 

SBiSftBCS 

KiK 
GYt-mtMzxfm-KhPf-mi 

VAS4 

CWOaM3-12l50i^i 

ivivrnt 
SMO/IBiSS 

VAM 
CWMMI3-nfCa»«MV-«M 

mfoau 
CM5/IBCS 

VAS-5 

GMMHO-incaa-JCAnw 

IVItMOf 

CS-7V/tBGS 

VAM 
GMUa«f^i2i^KMV-a97 

7V-»/IBC5 

VAM 
GMr.M«^I2]7D»-JCMV-4» 

JMS/IBGS 

VAM 
GIVOaMS-I2l7W4aMV;M9 

ivisapoa 
as-MABCs 

40U lOU 

Aotnaphlhm 

Acanphftylm 

AMtuAmwrm 

Beno(BM)p^>m 

.Blph«yrp,1.»phnyl) 

bia(20dMhy9rt« 

bis(^BlhyU»yl)phlh•l•la (DBHP) 

Balyll««,lplitl^la(BH7 

Dlbc 

Dftonefunn 

DM^Iphlhahli 

Phn.Aylphtel.1. 

DlivfalylplilUate (Din 
DM>«c^|Alfadila(DnOP) 

lnda^A3<d)pynena 

N.ramd!«inapylaiiilM 

IflO 

3.4 

37D0 

11000 

03 

0009 

010 

029 

1800 

110 

O012 

48 

35 

iaooo 

09 

37 

3700 

1500 

1500 

ood 
086 

220 

48 

0029 

71 

014 

012 

00096 

14 

056 

iiobo 

1100 

40U 
20U 

' 40U 
lOOU 
48.U 
48U 
20U 
48U 
20U 
20U 
48 U 
48 U 
48U 
48U 
48U 
2001 
20U 
SOU 
40U 
20U 
loom 
20U 

480 

480 

200 

200 

20O 

20O 

2DO 

40U 

480 

40U 

30O 

2000 

2D0 

480 

200 

40O 

2D0 

2D0 

2D0 

lOOO 

400 

aoo' 
40O 

880 

40 O 

880 

20U 

0800 

0800 

480 

0800 

480 

480 

0800 

Q80O 

0800 

0800 

0.80 O 

480 

480 
480 
880 

480 

30V 
40O 

OJOO 

0800 

40O 

480 

48 O 

480 

40O 

OJOO 

OJOO 

OJOO 

48U 

40O 

480 

OJOO 

40O 

15 

48U 

48U 

400' 

SO 
OJOO 

480 

OJOO 

280 

180 

280 

58O 

030 

0200 

180 

030 

180 

180 

030 

030 

030 

03O 

03O 

180 

180 

180 

200 

180 

5801 

180 

030 

030 
180 
180 
180 

180 

180 

030 

03O 

030 

180 

10O 

180 
03U 

180 

03O 

18VV 

180 

180 

580 

030 

180 

030 

Uad(dinel«ad) 

10 

10 

IS 

15 

\ ^ 1 •w 1 ^ 1 5«- ,1 t .07,- 1 1 SMJ- 1 «* 1 iiJ" :l 1: 7M- 1 1: - 1 1 nr 1 1 oue 1 
- oai 

1 ni- 1 1 l«lf 1 mr 1 \ . . :| !• 1 1 04- 1 1 Tif . . 1 !• 1 1 <U* 1 1 nv . 1 1 1 
10V . -

Note 
An COM I am eNpniMd IB laOb of mieragniiw par lib* (iig/g u 

waf paaMvaly fchnUflad; howavar, lha aaaoclatad parar 

K . Tha panunaiar waa lajKiad. 

O-Tbapaiamalwwaanot JtiacteA Theai 

m-Thapai irwaanoldalaclad. Ilia aaaociatenuinaricd valuta is Oia a 

^NotapplfcaUe 
I J •ConcaibatieniraBpaatB'thanappllcaUacrilBria. 
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TABLE AMa 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008 - 2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINErOHIO 

SMUptclft 

SmmpbOmtm 
SmmfhOiftk 

U5EPA X^feMfSocoiAv 

1;M)ibrDin»Mileropnpuw (DBO^ 

l,M)ibRin»tlhBnt (EHiylM dibromhit 

l^MMchkndicnim 

l^Dkhkmihua 

7 
70 
lU 

an 
tfO 

l-Ouluwm (MMhyl dhyl kitoiii) (MBK) 

aMcdiyl-2iw 0(MnK) 

• (Mtthjrlbramide) 

Carbon doulfidc 

rldiiorldi) 

d»-l,2'DldilorectteM 

di-1>DkhbtDprqitM 

CydohnatM 

DAnMMidiloroiMdwM 

DkhlondMuoramtlhim {CF&12) 

BhylbnHfw 

MMhyla 

Methyl cydohouM 

Methyl M butyl dhcr (Mnq 

Methylne chloride 

Styf«. 

Tctndiloceethene 

Toluene 

tran-l^Dkhlonclfaene 

tni»-1>Dldih 

TW 

100 

5 

1000 

100 

TrifluoratricMoi 

Vli^l chloride 

XyleiwOotel) 

n113) 

U'-OKybbO-cMorapiQ 

SAS-TricMoraphenol 

TAfr^TWdilDrophenol 

It443imethyiphe^ 

2;4*Dliillrophanot 

Z^lnliRiloluiM 

2^lnllralolueM 

Z-CMi 

MdeOiylMpkthelene 

Mriethylphenol 

^NIIroBnlUlle 

l-NHraphe 

^^^T-DlchloratM 
^^H^^ttrawiUlne 

llm-^flieltvlphenol 

d-GM 

TepWeCcr 

b 

nn 
on? 
024 

Z.4 

340 

Z3 

ojxna2 
OiKMS 

37D 

0.15 

039 

0L4S 

041 

ai2 
83 

8.7 

1000 

01 

91 

2IQOO 

019 

190 

370 

13000 

019 

390 

13 

080 
37000 

12 

43 

1400 

Oil 

2300 

110 

2 

1300 

59000 

0314 

200 

6.1 

110 

730 

73 

032 

37 

2900 

180 

150 

1800 

370 

015 

3.7 

37n 

VAS^ 
G1V*JOM3-l2l7BlflCMV-IOO 

IVI^OOOI 

9035/»'G5 

13U 

13U 

13U 

13U 

13U 

1.0 U 

33U 

1.0 U 

13 U 

13U 

13U 

13U 

13U 

10U 

10U 

10U 

10U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

5.1 

1.018 

0331 

13 U 

13U 

13U 

13U 

10U 

1.0U 

53U 

13U 

13U 

13 U] 

064J 

021J 

1.0 UJ 

13U 

13U 

13U 

13U 

23U 

KIM 
CIV-3f443-12l7Di-KMV-]0] 

12^83801 
95-iaoyiBcs 

13U 

1.0U 

13U 

13U 

1.0U 

13U 

23U 

13U 

13U 

13U 

13U 

13U 

13U 

10U 

lOU 

10U 

10 U 

13U 

13U 

13U 

1.0 U 

13U 

13U 

13U 

13U 

13U 

13 U 

53 

13U| 

019J 

13 U 

13U 

13 U 
13U 
10U 

13U 

53 U 

13 U 

13U 

1318 

038) 

021) 

13Uj 

13 U 

13U 

13 U 

13 U 

23U 

1318 

53 U 

53 U 

23U 

23U 

53U 

53 U 

53U 

13 U 

13U 

020U 

13U 

23 Uj 

23U 

53U 

23U 

53U 

23U 
23U 

KtM K«M K4M kts-7 VA3-7 MM MM V38-8 
^«A» mmMMm 

V3M 

VW009 VWOflO 

€J Mr-3PM3vi vr 

V90009 7VI»900I 

cn^jfiw iiisBO'mfy-ip 

1V)$0008 

OI¥-JitlJ IZIW KMr-lOi 

128»aOM lAatOB 

CW-3m9§J OMWW UU Mw 

W009 vsvm 
bl* JPffS li|10B^KMr-2l» 

Vi*aoo9 

5O45A0GS SMOATCS 6343/k8C5 40-4S;9BC8 5M5/»BGS SM0/I8CS 2S30/1BG8 SM7/IBGS J7-i2/»8CS 42-47/18G8 

83 41 13 13 U 13U 13U 13U lOU ISU lOU 

13 U 131) 13 U 1318 1318 13 U 13U lOU ISU 10 U 

13U 13U 13 U 1318 1318 13U 13U lOU 15U lOU 

13 1.7 1.7 19) 43 42 13U 13) 13) 1.1) 

131) 13U 13U 13U 13U 13U 13U lOU ISU lOU 

131) 13U 13U 13U 13U 13U 13U 23U 23U lOU 

131) 23U lOU lOU lOU lOU lOU OOU SOU 40U 

13 U 13U 13U 13U 13U 13U 13U lOU 15U lOU 

13U 13 U 13U 13U 13U 13U 13U lOU ISU lOU 

131) 13 U 13U 13U 13U 13U 13 U lOU 15U 10 u 

131) • 13U 13U 1.018 13U 13U 1.0 U IOU 25U lOU 

13U 13U 13U 13U 13U 13 U 13U 23U ISU lOU 

13U 13U 13U 13 U 13U 13 U 13U 13U ISU IOU 

11) 1-1) OJO) 10U 10U lOU 10U 20U 2SU 30U 

10U 101) 10 U 10U 10U lOU 10 U 20U 2SU 20U 

10U 10U 10U 10U lOU lOU 10 U 20U 2518 30U 

12 43) 1.1) 13) lOU 10U lOU 20U 2SU »U 

13 089) 13U 13U 13 U 13U 13U lOU ISU lOU 

030) 13U 13U 1318 13U 13U 13U lOU ISU 13U 

13U 13U 13U 13U 13i) 13U 13U lOU ISU) 1018 

13U 13U 13U 13U 13U 13U 13U lOU ISU lOU 

036) 1.0 U 13U 13U 13U 13U 13U lOU UU lOU 

13U 13U 1.0U 13U 1.01) 13U 13U lOU UU lOU 

13U 13U 13U 13U 13U loy 13U lOU UU lOU 

13U 13 U 13U 13U 13U 13U 13U lOU UU lOU 

038) 13 U 13U 1318 13U 13U 13U lOU UU lOU 

13U 1.0 U 13U 13U 13U 13U 13 U lOU UU lOU 

7.7 4.7 33 9.4 11 9.9 " 1 74' 1 64 59 

13U 13 U 13U 1318 13U) 13 U) 13U lOU UU) lOU 

048) 035) 028) 027) 025) 031) 049) 037) UU) lOU 

048) 1.0 U 13 U 13U 13U 13U 13U lOU UU 10 U) 

1318 1318 130) 13U 13U 13U 13U) 10 U) UU) 10 U) 

20 73 23 1318 13U 13U 025) 23U UU lOU 

11 089) 028) 13U 13U 13U 13U 20U UU lOU 

10 U 10U 10U 10U 10U 10U 10U 20U 25U 20U • ") 10) 1318 13U 13U 13U 055) 10 U) isu) lOU 

53U 53U 53U 93U 53U SOU SOU IOU 12U IOU 

13U 13U 13U 13U 13 U 13U 1318 23U UU lOU 

13U 13 U 13U 1318 13U 13U 13U lOU UU lOU 

13U 13U 13U 1318 1.018 13U lOU 20U UU lOU 

12 4.7 1.9 054) 044) 068) 10 13) 092) 037) 

047) 048) 046) 033) 031) 090) 13U 083) O70) 060) 

13U 13U 13U 1318 1318 13U 13U lOU UU lOU 

1 or 1 1 5.7- 1 12 12 13 " 1 SI' 1 51' 1 or 
13U 13U 13U 13U 13U 13U 13U IOU UU IOU 

13U 1.0 U 13U 13U 13U 13U 13U lOU UU) IOU 

u- 1 1 O70) 036) 10 082) 13 13U 1 M' I U)' 1 IT-

70 28 7.1 23 U) lOi) lOU 032) 43U sou 43U 

13U 13U 13U 13U 13U iou IOU . 
53U . 53U 53U SOU SOU SOU SOU -
53U . 53U 53U SOU SOU SOU SOU -
lOU . lOU lOU lOU lOU lOU IOU -
23U . lOU lOU lOU lOU 23U lOU -
53U . 5.0 U 5.0U SOU SOU SOU SOU . 
53U . 5.0 U 5.0U sou 5.0U SOU SOU -
53U . 53U 5.0U sou SOU 5.0U SOU -
13 U . 13U 13 U 13U 13U 13U IOU -
13U 1.0 U 1.0 U 13U 13U 13 U IOU -
OlOU . 020U O20U 020U 020U O20U O20U -
13U . 13U 13U 13U 13U 13U IOU -
23U . 23U lOU lOU lOU lOU lOU -
23U . 23U lOU lOU lOU 23U lOU -
S3U . 53U SOU SOU SOU SOU sou -
23U . lOU lOU lOU lOU 23U lOU -
53U . 53 U 53 U SOU sou SOU sou -
23U . 23U 23U lOU lOU lOU IOU -
lOU . lOU lOU lOU lOU lOU lOU -
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TABLE AMa 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2006-2009 

SOUTH PAYTON.DUMP'AND LANDFILL SITE 
MORAINE OHIO 

Saa^LoaMMB VA54 VA5^ VAS4 VAM VA04 VAS-7 VA5-7 VAS-7 VAS-f VAS4 VAM VAM 
SaniirfelDt CWOtMS-l2l70B-KMV-100 GM^30f43-12in0-JCMV-7ai GW-3$H^9m-KMV'1CS civ.jOMMiOToB'jainc.iof CMUfM|.UIMO.KMV-iaZ CH^5M«3-l2l9a0'KMK-l03 GW-3M49-12ffai-jafV-IM GIV.5M«MIMa»4ID'ZIf GW-5M«34nONMD-2I9 CIV-3ff430I1009-ICMVZIf GlV-afM3«l009-KMV^9 
SnapfaDale iVIWOOi VW009 VBM09 1V19W IVI9900I VBMfli V14AM9 0?4<9N9 
Sm^DqM: M/kBGS 9B-IOO>tBGS aossfiBcs SS^ABCS CM5/IBC0 lOMfiBGB SMS/tOCS S549/kBCS 2S50/IBGS a-j7/ft0cs 4Z47A0GS 

i«wb 

Faaaeter MCL 

a 
TUpWatir 

» 

^Orioraanflkte 034 - lOU lOU - ZOU ZOU ZOU ZOU ZOU ZOU - -
- 2JOU zou . ZOU iou ZOU ZOU ZOU ZOU . . 

100 IJOU 15U - lOU lOU lOU lOU IOU lOU . . 
4-NllnMnnina 34 25U ZOU ZOU ZOU ZOU ZOU ZOU ZOU . . 

- - 55U SOU SOU sou sou sou soii SOU . . 
2200 - 020U OJOU O20U = ozou 02DU (UOU (UOU (UOU . . 

- O20U O20U O30U O20U P20U (UOU (UOU (UOU . . 
3700 - IJDV IOU IOU lOU IOU IOU loii IOU . . 

Anlhaane 11000 - OJDU O20U 020 U 02DU Q20U 020U (UOU (UDU . -
Abadne 029 - IJOU IOU IOU iou IOU lOU lOU lOU . . 

3700 - 15U lOU 10 U lOU 10 U IOU IOU lOU . -
0029 - OJOU 02DU O20U 020U 020U (UOU 0.20U (UOU . . 

0.2 ooaB - oaou 020U O20U O20U 02DU 020U (UOU azou . . 
0029 - O20U O30U 020U O20U (uoii (UOU (UOU (UOU . . 

- - a2DU O20U gjou oiDU 0L20U (uo'ii (UOU (UOU . . 
029 - 0120U OZOU 020U 020U oiou (UOU 020U (UOU - . 

•phenyl (].1r^phanyO * 1000 - ii)u lOU lOU lOii IOU IOU lOU lOU - . 
We(KMovoatfny)melhane 110 - IJOU lOU lOU loii lOU lOU loii IOU . . 

O012 - . 1.0U lOU lOU lOU lOU IOU lOU lOU -
45 - 20U 22 151 zoii ZOU ZOU ZOU ZOU . . 

Butyl be»yl|Mielila(BBr) ? 35 . lilU 1.1 IOU lOU lOU lOU lOU lOU . i 

T 10000 • 5J)m 50 U sou sou sou sou sou sou . 
GMuola !f - - i5U lOU lOU loii IOU IOU IOU IOU . -
Ghiya« f 2.9 - O20U O20U O20U 020U (UDU (UOU ozou (UOU . 

? 05029 - O30U O20U OODU OODU (UDU 020U (UOU (UOU . 
37 • 14)U lOU lOU lOU IOU lOU lOU 1-PV . • -

Diethyl phlhahte « 29000 - IJOU 15 lOU IOU IOU lOU lOU lOU . -
PiatethylyfclMata - - 15U IOU loii IOU IOU lOU lOU lOU . -

3700 15U lOU 1.0U lOU IOU lOU OM) a9ij -
DMMCIylFMudeleCDnOP) - 15U IOU IOU lOU IOU lOU IOU lOU . -

1500 - I^U 020U O20U OJDU (UOU (UDU (UOU (UOU . 
HuaroK 1500 - O20U O30U 020U (UDU (UDU (UOU (UDU (UDU -

0042 - 0L2DU O20U O20U OZDU (UDU (UOU (UDU (UOU . 
QOt - 15U loti lOU lOU lOU IOU lOU lOU . -
220 - iou lOU lOU IOU IOU IOU IOU ipu . 
4J - i5y lOU loii lOU lOU lOU IOU lOU -

Ind»o(lA3<d}|.yiane 0009 - oaou QJOU O20U diou (UDU (UDU (UOU AZOV ; 
hophorone 71 - 15U IOU loii lOU IOU lOU lOU lOU i 

014 - 020U 022 O20U d20U (UOU oiou (UOU (UOU - . 
012 - 15 VI IOU lOU IOU IOU IOU lOU lOU . 

N-NhnaodiAfnipylainlne OOpM - 15U • IOU loii lOU IOU IOU lOU IOU . 
N-NlbniodiplinylamiM 14 - i5U 10 U lOU lOU IOU lOU lOU IOU - •i 

056 - 55U SOU soii sou sou SOU SOU sou . . 
- - 020U 02PU O20U 020U 036 (UOU d20U (UOU . . 

Phaial 11000 - 15U lOU loii IOU lOU IOU IOU lOU . 
Pynna 1100 OlOU 020U 02DU . d20U 02DU (UOU (UOU Qjpu 

Aiitedc 

Anenic(dlaal«ad) 

Lead 

Uad(dtaolvad) 

io 

10 

15 

15 

OMS 1 2^ 1 1 1 775f 1 1 •J- 1 Sl-T- 1 61# :l 22# 1 4Bir 1 13# 1 9L# 1 Aiitedc 

Anenic(dlaal«ad) 

Lead 

Uad(dtaolvad) 

io 

10 

15 

15 

0015 3.91 . OSSJ 151 451 

Aiitedc 

Anenic(dlaal«ad) 

Lead 

Uad(dtaolvad) 

io 

10 

15 

15 
- 1 SW 1 lofi" 1 isr 1 lOi* 1 srjf i !«• 1 107! 1 SB.# 1 37# 1 ITS' 1 11# I 

Aiitedc 

Anenic(dlaal«ad) 

Lead 

Uad(dtaolvad) 

io 

10 

15 

15 - 15 - •• IOU 25 IOU 

|»rUl»(MK/L)u 

J: HW wu pnilivtly ideitiftod; iMNmcr. Ih> « 

R-lhep 

U-The pv«awterwM not detected. Then 

Ul-lhcpwuMlvwunotdMKttd. Ihea 

rial value lilfai a 

talvtfuaielhee 

-htompplfc^ 
1 I - Conantntkm wm graater then applicable criteria. 
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TABLE A44ft 

SUMMARY OP VERTICAL AQUIFER SAMPLING ANALYHCAL RESULTS 
2008-2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINROHIO 

Sm^bfbe 

SOMjibOWte 
Sm^kDipth 

USBPA SotMikv 
Lmb 

MCL TapWmlm 
m k 

l.U-1 
u;u-Ti 

IJrdkMfl 

Ll-Oklik 

i;U.Trkl 

1^-brac • PBCP) 
l^OiUoiMrthMM (BttiylM dibiomide) 
U-Dkhkrabcnant 
I^Dkhlorodhm 
l^Dlehloreprofme 

7 
70 
02 

OJOB 

1>0iehl 
l^Oichfa 
2-BmmMM (Kfadiyl ciliyl habant) (MOC) 

onene 
ihyl-2i»bnont (Mettiyl iMbulyl k. 

CulnndiNtfldt 

Cfeflionli^lorii 

i%kira«Dnn (nfchloRHMtfwne) 
WCMonamOmm (MM^I chloride) 

cH-1.2-Dkhloroeth«* 
cb-13-Dkhloroprapenc 

aOS7 
024 
2A 
340 
23 

. 04X1032 
0X1065 

390 
015 
039 

OO 

7100 

47 

2000 
>JBnn 

041 

012 

83 

07 
1000 

02 

91 

21000 

019 

190 

370 

Gydohnm 13000 
0L15 
390 

BhyllMnxm 700 15 
600 

MrihylKH-le 37000 
-

Mtdiyl M kilyl dhv (MTBB) 12 
Medylm chloride 5 45 
Styrtne 100 1600 

s 0.11 
TdtMM 1000 2300 
bu«.l3«iddacoe<haic 100 110 

5 2 
. 1300 
- 99000 

Vinyl dibride 2 aoi6 
Xytan.(W*i) 10000 300 

Sam-VfllerilM 
. 032 
. 3700 
. SI 
- 110 
- 730 

V5M VAS-$ VAM V5S5 V555 V5S5 VAS4 VASrt VA0-$ VAS-B VAM VA&S 

GI^5f6435II009-KMV-220 ClV'3M6MII8D*-kMV22I GH^3fM3«i0b9-KMV-322 GHk3M43«tf009-ICMV^ CIV-J0M3«|]a0f-KMV-2Z4 CIV^Of4»OIIOO»-ltMVr225 CIMMOSOIIOOSUJCMV^ CMLjfM9Ol]00»-KMV-22t GW-3Bm-niio$-pp-tai Gw-ma-niaoBrOD-m cYMH43-m$m-DD^m 
VI020B9 1/toam vioaoos VI«9009 VlOOOOf t/ioam VlftOOOf V1BM09 1000009 11040000 IVIOOOOO I1/I400M 

aSTftBGS 6^67/l5CS ST-nfiBGS 71-77fiSGS 77-n/tBGS a-i7/iBGS STraftBGS n^flBGS 2Z-t7ftBCS 27-atflBGS 47-aftBGS 

25U ZOU 35U ZSU ZOU lOU 10U lOU 10U 10U 120 U 20U 

2X>U ZOU 35U Z5U ZOU 10U lOU lOU 10U 10 u 120 U 20U 

20U ZOU »U ZSU ZOU lOU lOU lOU 10U 10 u 1Z0U 30U 

15J lOJ 35 2.1) 15) 054) 054) 053) 10 U 037) 120U 2DU 

lOU ZOU 33U 051) 054) 057) 051) 050) 026) 10U 120U 20U 

25U ZOU 33U ZSU ZOU lOU loy 10U 10U 10U 120U 20U 

4XIU 40U S7U . SOU 40U ZOU ZOU ZOU ZOU ZOU 2S0U 40U 

25U ZOU 35 U ZSU ZOU lOU 10U 10U 10U 10U 120U . 20U 

25U ZOU 35U ZSU ZOU lOU 10U lOU 10U lOU 120U 20U 

25U ZOU 35 U ZSU ZOU lOU 10U lOU lOU 10U 120U 20U 

25U ZOU 35U ZSU ZOU lOU 10U lOU 10U 10 u 120U 20U 

25U ZOU 35U ZSU ZOU 1.0 u 10U 10U lOU 1.0 u 120U ZOU 

25U ZOU 35U ZSU ZOU 10 u 10 u lOU lOU lOU 12DU 20U 

20U ZOU 33U 25U 30U lOU 10U lOU 10 u 10 u 1200U 200U 

20U 2DU 33U 25U 3DU 10U 10U 10U 10U 10 u 1200U 2D0U 

20U ZOU 33U 25U 20U 10U 10U 10U 10U) 10 u 1200U ' 200U 

20U ZOU 33U 25U 30U lOU 10U 10U 10U 10 u 1ZOOU 200U 

056J ZOU 35U ZSU ZOU 543) 054) lOU lOU 0.91) 120 U 20U 

20U ZOU 33U ZSU ZOU lOU 1.0U lOU lOU 1.0 U) 120 U) 20 U) 

ZOUl ZOU) 35 U) ZSU) ZOU) lOU) lOU) loU) 10U) 10U 12DU ZOU 

20U ZOU 35U ZSU ZOU 10U 1.0 u 10U lOU 10U 130U ZOU 

25U ZOU 35U ZSU ZOU 10U lOU 10U 10U 10U 12DU ZOU 

20U ZOU 35U ZSU ZOU 10U lOU 10U 10U lOU 120 U ZOU 

ZOU ZOU 35U ZSU ZOU 10U lOU lOU 10U 35 12DU ZOU 

25U ZOU 35U ZSU ZOU 10U 10U 10U 10U lOU 120U ZOU 

ZOU 2JOU 35U ZSU ZOU 10U 10U 10U lOU 10 u UOU ZOU 

ZOU ZOU 35U ZSU ZOU 10U lOU 10U lOU 10 u 130U ZOU 

66 65 1 •7J' 1 OS- 1 71' 1 23 21 17 Ifi 077) 1 MOOJ- 1 Wl- 1 
ZOU ZOU 35U ZSU ZOU 10 u 10U 10U lou; lOU 120U ZOU 

0261 ZOU 35 U ZSU ZOU 0.16) ai9) 0.14) 0.13) 056) 120U ZOU 

ZOU) ZOU) 35 U) ZSU) ZOU) 10U) 10U) 1.0 U) lOU 10 u 120U ZOU 

ZOU) ZOU) 35 U) ZSU) ZOU) lOU) lOU) lOU) lOU) 10U) 120 U) ZOU) 

ZOU ZOU 3JU ZSU ZOU 10U 10U lOU lOU 035) 130U ZOU 

ZOU ZOU 35U ZSU ZOU lOU 10U 10U 10U 10U 120U . ZOU 

3DU ZOU 39U 25U ZOU lOU lOU lOU lOU 10U 1200U ZODU 

ZOU ZOU 33U ZSU ZOU 10U 10U 10U 1.0 U) lOU 120U ZOU 

10U lOU 17U 12 U 10 u sou sou sou sou 086) 6Z0U 10DU 

ZOU ZOU 33U ZSU 20U 10U 10U lOU lOU 10U 120U 1 75/ 1 
ZOU ZOU 35U ZSU ZOU . lOU 10U 10 u lOU 10U 12pU 20U 

ZOU ZOU 35U ZSU ZOU 1.0 u lOU 10U lOU 10U) 120 U) ZOU) 

052) 062) 057) 059) 055) 0.45) 066) 053) 055) 22 36) W) 

OdOJ 056) 35U 050) 053) 1.0 u 10U 026) 052) 10 u 120U 20U 

ZOU ZOU 35 U ZSU ZOU lOU 10U 10U 10U 10U laou 20U 

1 TV 1 35 23) 15) 0.74) 090) 065) 063) 0L33) 1 1 Sioo- 1 79tf 1 
ZOU ZOU 35U ZSU ZOU 10U 10U 10U 10U 10U 120U ZOU 

ZOU ZOU 35 U ZSU ZOU 10U lOU 10U 10U) 1.0 u 120U 20U 

1 Sf 1 35- 1 »r 1 35- 1 SI- 1 7.7- 1 . 7jr 1 lO" 1 U)' 1 097) 1 76or 1 •5)' 1 
SOU 4.0 U S7U SOU 40U ZOU ZOU ZOU ZOU 1-8) 250U 40U 

40ileR>3-i 

73 
022 
37 

2900 
180 
150 
1800 
370 

019 

17 

3700 

ixru 
SJOU 
SJOU 
20U 
20U 
5XIU 
sou 
5X)U 
1.6 u 
IJOU 
O20U 
liiu 
21>U 
2i)U 
5J»U 
2X1U 
9J0U 
2X)U 
2XIU 

tJOV 
SJQV 
SOU 
20U 

20U 

SOU 

SOU 

SOU 

10U 

10U 

020U 

1XIU 

20U 

20U 

SOU 

20U 

SOU 

20U 

2.0U 

10 U lOU 

SOU sou 
SOU sou 
ZOU ZOU 

ZOU ZOU 

sou sou 
sou sou 
soy sou 
10 u lOU 

10 u 10 u 

052 02DU 

10U lOU 

ZOU ZOU 

ZOU ZOU 

sou sou 
ZOU ZOU 

sou sou 
ZOU ZOU 

ZOU ZOU 
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TABLEAU* 

SUMMARY OF VERilCAL AQUIFER SAMPLING ANALYTICAL RESULTS 
200S-'2009 

SOUTH DAYTdNOUMF AND LANDFILL SITE 
MORAINE^OinO 

SM^LtfortioNr 
SM^IDb 
Soi^lMte 
StmpkDtplk 

VAS-$ 
CIV-JM4141IM9-JCMV.U0 

V1«4M9 
4M2/kBCS 

fmpWmttr 
k 

VAS4 

C¥f'3i443^1t09-KMV-U1 

S2-57/kBGS 

CW4Mt»llflt»4CMy-222 
VIMM* 

a-f7ft$GS 

GlltJM«M»aOMMV-223 

tT-nftBGS 

VAS-$ 
CWUM4MllpO»-JCMV-2U 

a-77/IBCS 

VAM 
GW>JM4I4Iiaa»-ieMV'-2U 

V14^ 
7M2/kBCS I247>»BCS 

VA»4 
GMUfMi«]I0OMarV-227 

MiKuaf 
fMa>»BCS 

VAB4 
G1¥-SM<B«l«Af-ICMV'-^ 

vi4Maf 
SM7/KBCS 

VAS-* 
GIV^3BM»-l]liaB-OD-13I 

22-27/kBG5 

GMUM«S-IliNB-OD-lJ2 
ivi«aoof 

xr-a/tBcs 

VAM 
GI^JM<S-IIIJ»4MVia3 

iV>«aoM 
4M2/tBCS 

uu 2J)U lOU 

AOUoraplMnylplMnylti 
< MlhyliAwol 

mphibii^m 

Atnite 

BiphBvl(>'1-MpHavO 
bta<20dc«»tfi«9)i»lta 
Ui(K3ili •di^ 

blK»Aythaiyi)piilhiialt (DEHF) 

Oiiyn 
DIbiMiii] 

DWhyl^lhalili 
DtiMilvlphthibli 
DI«4iii«yt|ihllMlili(PBP) 
Dl4McMFMHlili(PnOP) 

bKlihbitlA9<(0pyi«m 

ISO 

3A 

3700 
11000 
0J9 
3700 
0.029 
0inz9 
0029 

1800 
110 

oiin2 
40 

2-9 
QJOOZS 

37 
29000 

3700 

1SOO 
1500 
0042 
oao 
220 

M 
01029 

71 
014 
012 

0.0096 
14 
0J6 ' 

11000 

1100 

2J)U 
IJOU 
20U 
SOU 

O20U 
OJOU 
IJBU 
OJOU 
10U 
10U 
osou 
O20U 

a2ou 
OJOU 
O20U 
lOU 
lOU 
lOU 
10J 
10U 

suom 
IJOU 

03bu 

OOQU 
IJOU 
10U 
10U 

10U 

10U 
O30U 
a2ou 

02DU 

10U 
iou 
ioii 

djou 

10 u 

UDU 

IOU 

IJOU 
iou 
sou 
O20U 

IOU 

030U 

20U 
IOU 
wv 
sou 
OJOU 
OJOU 
IOU 
0L2DU 
IOU 
IOU 

OJOU 
OJOU 
OJOU 
OJOU 
OJDV 
IOU 
IOU 
IOU 
assj 
IOU 
50 uf 
loii 

OODU 
OJDU 
IOU 
lOU 
lOU 
lOU 
IOU 

OJOU 
OJOU 
OJOU 
IOU 
IOU 
IOU 

OJOU 
IOU 

OJOU 
IOU 
IOU 
lOU 
sou 
OJOU-
lOU 

OJOU 

20U 
lOU 
20U 
sou 
(UOU 
0L20U 
IOU 
OjlOU 
IOU 
IOU 

OJOU 
OJOU 
OJOU 
OJOU 
OJOU 
IOU 
lOU 
10 U 
20U 
lOU 
sou 
loy 

OJOU 

OJOU 

IOU 

10 u 

lOU 
lOU 
lOU 

OJOU 
OJOU 
OJOU 
lOU 
lOUJ 
IOU 

OJOU 
IOU 

OJl 
IOU 

lOU 
tou 
sou 
asou 
lOU 

OJOU 

20U 
IOU 
20U 
sou 

OJOU 
OJOU 
lOU 

OJOU 
lOU 
IOU 

OJOU 
OJOU 
OJOU 
OJOU 
OJOU 
IOU 
IOU 
IOU 
20U 
IOU 
sou 
IOU 

a20U 
OJOU 
IOU 
IOU 
IOU 
IOU 
IOU 

a20U 
OJOU 
OJOU 
IOU 
10 VJ 
IOU 
OJOU 
IOU 
ai9j 
lOU 
lOU 
Ijpu 

uu 
OJOU 

IOU 

OJOU 

AMc 10 

10 

15 

IS 

0O45 
GOtS 

1 »..• 1 37V 1 7U' 1' 57V 1 an- 1 i . «»v 1 1 . av 1 1 -tu" 1 aV 1 1 liiv 1 15.7- . 1 31V 1 - 5J 

1 'f 1 1 1 m- . 1 MS- 1 .arf 1 1 .isv 1 1 1 1 1 . j 1 L WV 1 at- 1 

d fat unto of mkrosruni pe lib. (pg/L) u 

ir WM poriOvcly Idmllflid; hiwcvcr, Ihe • 

R - Tto PMUAH WM ntMlad. 

U-Thepartanctarwwnotdctadcd. lliBMMCbb 

UJ^IhefaiamttBrwasnotdcMid. Itoiaodil 
quanUiitiDiitlmiL 

-NrtnppPciMi. 
i I - Concmtntlen wn graita- th«n appUciblc criteria. 

riodvdutbltoM 

inlvduablhec 
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TABLE ACta 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008 - 2009 

SOUIH DAYTON DUMP AND LANDFILL SITE 
MORAINE OHIO 

Sm^iDg 

SmKpUDttm 
SmiphDqftk 

USBPAIUghmalSawmb^ 

TapWtUr 
b 

VAS^ 
CWStMS-IIIBOb-VD-IM 

52-57ft BGS 

VAS-f 
CW-3tm-tl]9Q$-DD-]55 

IUI9MP5 
S742ftMCS 

VAM 
GM^3M«S-lI190t-DD-iJ6 

IVIOMN 
. 62^ftBG$ 

VA5-9 
CW-JfMS-IIIMt-DD-lS? 

mwum 
57-72 ft »GS 

VAS-$ 
CW-3i44S-mte$-DD-lU 

iiftbaooe 
72-77ft BC8 

VAM 
Gw-ma-tttaoB-Do-m 

tiAB/Toet 
77-52 ft BGS 

VASrB 
G¥f-a5m-U1M-DD-145 

ms52om 
52-57ftBC5 

VA3-5 
cv/-aim-m555-DD-uj 

nflvim 
$7-S2ftBGS 

VA3^ 
CW4ff43-I]2S»pD-I42 

nWM 
»S7ftBCS 

VAS-5 
CHMfM»-]12«aMM>>14S 

9M7ftBGS 

VA5-71 
CW^iH5-12m5$-DD-175 

iMaosf 
2147ftBCB 

VAS-71 
CW-3i44$-1I55m 00 175 

t2AM0i 
27-52 ft BGS 

U,1-TI 
LIAMttaddcrattfmc 
l«1<2-Trtdikrattfw« 
U-Diddaracthm 

i;Z^Trl 
l^bn 
14^>lbn 

e(DBCy) 

IJ^XcMn 

1.»)lddoroprapuic 
1.»)lchlorobnuB» 

7 
7D 
02 
005 
600 

S 
s 

2<BnlMMB» (Mediyl tdiyl ketone) (MEK) 
2-H«uione 

(MeAyl bobatyl kcl 

(TrkMoi 

(Mediylditorid.) 

cb-1>Ofclikn 

Cydoheune 
DOmfiMchloR 

9100 
0067 
026 
24 
340 
23 

ftiwnw 

00065 
370 
015 
029 

043 
7100 
47 

2000 
•tymn 

041 
0.12 
82 
8.7 

1000 
02 
91 

21000 
0.19 
190 
370 

13000 

0.15 
DUiloradWucnmelhene <C7Cl2) - 390 

TOO 12 
on 

Methyl ncdele . 
WD 

37000 

Methyl cycWieHUH -
Methyl lertbiityl ether CMTOa) - 12 

MethykmcMeride 5 42 

Stymie 100 1600 

5 0.11 

Toloene 1000 2300 
inm-IJpDfdilaniethcne 100 110 

- . 
5 2 

TrichlonrfluwoiMthem (OC-ll) - 1300 

- 59000 

Vinyl dikride 2 01016 

Xylene (tatd) 10000 200 

032 

3700 

6.1 

110 
24-Oiinelhylphend 730 

2M>Wtn)|diend 73 

032 

— ^« 1 ii ill 11 

37 
lann s^UHflRHiepimiBM 2WU 

180 
e-«ecaiyrapiBiBia» 150 
2Mtlhylphenol 1800 

370 
»fflmphenol -

ai5 
J wiiioeninne 

. 27 

- -
- 3700 

12U 53U SOU 33U 1.7 U lOU 17 U 2SU lOU 10U SOU 140) 

12U 5.7U SOU 33U 1.7 U lOU 1.7U 25U 10U lOU SOU) 10 U) 
12U 27U SOU 32U 1.7 U lOU 1.7U 22U 10U lOU SOU) IOU 
12U 5.7 U SOU 32U 1.7 U 10U 1.7U 2SU 10U 10U SOU 29 

12U 5.7U SOU 32 U 1.7 U 1.0U 1.7 U 2SU lOU 10U sou lOU 
12U 5.7U sou 32 U 1.7 U 1.0U 1.7U 25U 10U 10U sou lOU 

25U 11 U lOU 6.7 U 32 U 20U 32U SOU 20U 20U lOU 20U 

12 U 5.7U sou 32 U 1.7 U 10U 1.7U 25U lOU lOU sou lOU 
12 U 5.7U sou 32 U 1.7 U 1.0U 1.7U 2SU lOU lOU sou IOU 

12 U 5.7 U sou 32U 1.7 U 1.0U 1.7U 2SU 10U 10U sou IOU 

12U 17 U sou 32U 1.7 U 1.0 U 17U 25U lOU 10U SOU] IOU 

12U 57U sou 32U 1.7 U 1.0U 1.7U 2SU lOU 10U sou IOU 

12U S7U sou 32U 17U 10U 1.7 U 22U 10U 10U sou IOU 
120U 57U sou 33U 17U 10U 17U 25U 10 u 10 u SOU 10 u 

120U 57U sou 33U 17U 10U 17U 25U 10 u 10 u sou IOU 

120U 57U sou 33U 17U 10U 17U 2SU lOU 10 u sou lOU 

120U 57U sou 33U 17UI 10U 17U 25U 10 u 10 U) sou IOU 

12U 5.7U sou 32U 1.7 U 10U 1.7 U 22U lOU 10U 14] 156] 

12 UJ 5.7 U sou S2U 1.7 U 1.0 u 1.7U 2SU 1.0 u lOU SOU) IOU 

12 U 5.7 U sou 32U 1.7 U 10 u 17U 2SU 10U 1.0 u sou IOU 

12 U 57U sou 32U 1.7 U 1.0 u 17 U 2SU 10U lOU sou IOU 

12U 17U sou 32U 17U 129] 1.7 U 2SU 10 u loU sou IOU 

12U 5.7 U sou 32 U 17 UJ 10 u 1.7 U 2SU lOU lOU] sou IOU 

12U S.7U sou 32 U 17U lOU 17 U 25U 10 u 1.0 U 1 I 130- 1 so 
12U 5.7U sou 32 U 1.7U lOU 17U 29U lOU lOU 11 IOU 
12U 9.7U sou 32 U 1.7 U 10 u 17 U . 22U lOU lOU sou 1.0 u 

12U 17U sou 32 U 17 U 10 u 17 U 25U lOU lOU sou 1.0 u 

1 3601- 1 1- 88- 1 1 ^ 49 23 2S 30 45 23 21 sou S2 

12U S.7U sou 32U 1.7U 10 u 1.7 U 22U lOU 10U SOU) loui 
12U SL7U sou 32U 1.7U 112] 17 U 23U lOU lOU 192] 149] 

12U S.7U sou 32U 1.7U 10 U 1.7 U 25U lOU 1.0 u sou lOU 

12 UJ 5.7U sou 32U 1.7U 1.0 u 17 U 22U lOU lOU SOU] IOU) 

12U S.7U sou 32 U 17U 10U 17 U 2SU lOU 10U SOU] 128] 

12U S.7U sou 32 U 1.7U 10U 17 U 2SU lOU 10U sou lOU 

120U 57U sou 33U 17U 10U 17U 25U • 10U 10 u sou 10 U 

12U S.7U sou 32U 17U 10U 17U 25U 1.0U lOU sou 152) 

62U 29U 25U 17U 84U sou a4U 12U sou sou 2SU SOU 

12U 5.7U sou 32 U 1.7U 10 u 1.7 U 25U 10U lOU sou IOU 

UU S.7U sou 32 U 190] 10U 1.7 U 2SU 10U lOU sou IOU 

12 UJ S7U sou 32U 1.7 U 1.0 u 17 U 2SU 10U lOU SOU] 44 

«J 1-9J 2.0J 13J 14] 156] 1.1] 22] 24 22 24] 22 

12U * 5.7U sou 32U 1.7U 160] 049] 161] 029] 024] sou 0.19] 

12U 5.7U sou 32U 1.7 U 10U 1.7 U 25U 10U 10U SOU] lOU] 

1 6iir 1 1 220- 1 1 ISO- 1 i i2ir 1 1 56' 1 1 38- 1 57^ 1 1 78- 1 1 31' 1 1 26' 1 1 sou 25 

12U 5JU sou 32U 17 U 10U 17U 25U 10U lOU sou IOU 

12U 5.7 U sou 32U 1.7 U 10U 17U 25U 10U 10 u sou IOU 

1 7^1- 1 1 131- • 1 1 199] 128] 128] 137] 192] 047) 163) SOU] 1 1 sr 1 
25U 11U 10U 6.7U 32U 20U 32U SOU 20U 20U 10 U] 160) 

10U . 10U : lOU lOU IOU 

500 - - SOU • SOU sou SOU 
. SOU . - SOU sou sou SOU 

20U . - 20U 20U 20U 20U 

20U . - 20U 20U 20U 20U 
. 5.0 U . - SOU SOU sou SOU 
. 5.0 U . SOU SOU sou SOU 
. 5.0 U - SOU SOU sou SOU 
_ 10U - - 1.0 u 1.0 u iou IOU 
. 1.0U - - 10 u lOU 10U lOU 
. OJOU - - 120U 120U oxv OJOU 
. 10U . - 10U 10U iou lOU 
. 30 U . - 20U 20U 20U UU 
. 20 U . . - 20U 20U 20U UU 
. 5.0 U . . SOU SOU R SOU 
. 20 U . . 20U 20U 20U 20U 
. S.OU . - SOU SOU sou sou 
. 20U . . 20U 20U 20U UU 
. 20U • 20U 20 U 20U UU 
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TABUAMa 

SUMMARY OF VERHCAL AQUIFER SAMPUNG ANAtYtiCAL RESULTS 
2008^2009 

SOUTH DAYTON DUMP AND LANDFIIX SITE 
MORAINE OHIO 

S^mpkLoaMom VAS^ VAS^ VAM VAOO VAS-9 VA94 VA5-9 VA5-9 VA5-6 VA36 VA3-11 
SMmpkID: CM^S8f4S-ll»iMlD-19f GIV.38443-I1190HN1-I3O C»y-3iM3^ill900-110-U6 C1V40«4S-]|]90MH)TI37 cmM4a-in^t}D-73$ CW-39M3>f]1900-pD-I39 CW-^M43-111903-i}D-l4p GMk36«43-ll2e0»W-14I GM^68443-II2B08.DDII42 GIV-30M3-fl20if-lNM48 GIV6iM3.12fl006-I>D-17S 
SmpfeOalB 1VI40000 1lA«U0i IVlMOOt IVIVMOB ivioooof IVlMOOO ivibuot lV2«a00B 1104^ IMOM 
S^ipkDtirtk S2-37/8BC5 57«/l3C8 CM7yi3C3 67-72/1BGS n-77ft9G8 TT-O/tBCS 82-67/13CS IMB/feBCS 9267/1BCS 9M7/kBGS 22-27/9BGS 

Lm Mb 

Fmiackr MCL T^WMM 

* k 

4-ailanmnim . 034 . 23U . _ . 20U 20U 20U 

- - 20U - . - zou 20U 20U 
- 180 13U - , lOU lOU lOU 
- 14 20U - . . 2J>U iou iou 
- - 9LOU - . . SOU SOU sou 

2200 030U - - - (UOU 020U (UOU 
- - OlOU - a2DU 020U (ubu 

Acaloplwnm 3700 13U - - . 10 u lOU lOU 
Andmcanc - 11000 O20U - . 020 U 02bu (UDU 
Atriiin* 3 029 IJOU - - . lOU lOU iou 
Btnaldchyde - 3700 13U - . . lOU IOU lOU 

- OLODB O20U - . OlOU (UOU (UDU 
02 OOQ29 02DU - . (UOU (UOU (UOU 
• 0029 02DU - - - • . O20U (UOU (UOU 
• - O30U - - . 020U (UOU (UOU 
• 029 O30U - - - (UOU (UOU (UOU 

Blphtnyl{1.1-Biphtnyl) - 1800 13U - - - - iou iou 10 u 
- 110 1.0 U - - . . lOU . IJOU lOU 

0012 13U - - . . lOU lOU lOU 
6 43 lOU ' - - - . 20U Z4U zou 

Butyl b«>yiphih>M.cnF) - 39 UOU - • - . . iJQiU lOU lOU 
C^aoiaclam - 18000 SOU - - . sou soil R 
Oiimolc • - IJOU - - - - lOU lOU lOU 
Chiym • 2.9 (UOU - - . - (UOU (UOU (UOU 

• nnmo 0L20U - - - - 020U (UOU (UOU 
pibtndiim • 37 lOU - - - . 10 u lOU lOU 
pwhylphdakti • 29000 lOU - - - . IOU- IOU lOU 
iXi^phdiiiik - lOU - - . . loU- lOU lOU 

• 3700 lOU - - - . 1.0U lOU IOU 
- - lOU r - . IOU lOU lOU 

Fluuiaiidim 1900 Q20U - - - ooou (UOU (UOU 
Rupiw - 1900 O^U - - - - (UOU OJDU OlOU 

1 0JM3 02DU - - . . Q20U OlOU (UOU 
- 036 IJOU - - . . lO.U IOU lOU 

30 220 ipu - - . IOU • lOU IOU 
- 43 lOU - - . lOU 10 u lOU 
- 0029 020U - - - O20U OlOU (UOU 

bofiluom - 71 IJOU - - • IOU lOU lOU 
• 0.14 02DU - - - - (UOU (UOU (UOU 
- on IJOU - - - lOU IOU lOU 
- OilM lOU - . lOU loii lOU 
- 14 IJOU - . lOU IOU lOU 

FU^IniililKnci 1, 036 SOU - . . sbii sou R 
- 030U - - - - (UOU OlOU (UOU 

Ftanoi - 11000 lOU - - - - IJOU lOU lOU 
i^mni 

Ifk 

lira 02PU 020U (UOU (UOU 

Anank 10 

10 

15 

15 

11
 

nr 1 3oy 1 to- 1 ar I 84 1 iijT 1 130' 1 VJP . 1 72 

11J4 

" 1 njt 

UMI 

UKl(dlmlv«l) 

10 

10 

15 

15 

11
 

- i 

72 

11J4 

i 

UMI 

UKl(dlmlv«l) 

10 

10 

15 

15 
- 1 1 .sr 1 loi" 1 553^ 1 sitf 1 140 1 2or 1 373^ 1 48^ 1 

72 

11J4 iu 1 9I.1' UMI 

UKl(dlmlv«l) 

10 

10 

15 

15 - - • 

72 

11J4 

-

Kis-ii 
CIV4NI3-l2flS»bD-IX 

lOU 

1013 
IJOU 
UU 
5JU 
oaou 
anu 
IJOU 

OJDU 

1JIU 
]i)U 

(L20U 

(UDU 

QXU 

OlOU 
(UDU 
1i)U 

lOV 

IJOU 

2JOU 

\0\3 

SOVJ 

IJOU 

pl20U 

flJSU 

i^V 
lAU 

uu 
uu 
uu 
ai9j 
a« 

(upu 
i-ou 
lOU 

IJIU 

OJDU 

l^U 
ttapii 

iov 

30V 

IjpU 
uu 
(UDU 

1-PU' 
0120U 

ofinfcrasiami|Mrllti«(|ig/Qa 

ttwMMctelidBmfl 

*--n»p 

TlwanociatadiuinwikalvduetothcM 

UJ-nwparimiln'wHnatdclKtad. UMimdatenuiiMikalviliMiiiilae 
qbmUtolianlimiL 

-Notappilaiblt. 

tipltq 

I I -Cbnt •• dm apptkabla eritote. 
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TABLE A4.4a 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008.»09 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE OHIO 

SmmpkUeaOom 

SampbDttm 
StmphO^ 

KAMI 
CW^M«-I2ani-DIM77 

iWOBt 
a-57/IBCS 

VAS-U 
GW-JMtt-IJOni-OD-lTI 

l^•Mn 
37-aftacs 

VAS-tt 
GW-33HM3am DD-179 

IMMW 
«l747/»«GS 

KAMI 
civjMis-iiam'OD-iN 

I»*20Df 
57-ayiacs 

VitS-II 
CMMM43-120MM>D-in 

1^«MH 
a-tJfiBCS 

KAS-II 
CW'WMS-IMt'DD-m 

IMMOt 
6M3/IBGS 

VASTII 
CIV^3MO-12dNMN>-IU 

IMMM 
71-77fiBCS 

VA5-lt 
GW-a$443rliamiDD-m 

tyiflsm 
TMl/kBCS 

VAS-II 
CMMfMS-l20M»*0D-ia5 

IM90M 
TMiAacs 

DqvUcU 

IVWM 
7Ct471tKA 

KAMI 
GWU|M«I-IMNM7D-1«7 

«Ma/kBGS 

VAS-n 
GV/-3i44B!t3Qm-OD-m 

iz^asM 
9M7/IBGS 

h 

14*DleMi 
14-DlcMoracttim 

lAMVfcMorabnum 
1^DlliRifno4<liliirepra|«n* (P^ 
I^Dibn 

7 
7D 
02 

OIB 
l^OicMon 
1>Didilon 
1>Did)lfnpiO|Mm 
IMMdildnbtnnne 
1>DidiIanfacnatne 

• (Mclhyl c%l ketone) (MEK) 

. (Methyl biomlde) 
Cvtmdbutnde 
GvbonletncMoride 

Oih 

OilorafemiCrrkhk 
ChiaiiMiethuw(Mi 
cto-1,M>ld)lonicthaie 
di-14-Olchloroprapenc 
CydoheKme 
Dibn 

riditortde) 

Methyl* 
Methyl cydehexane 
Med^I left butyl elhv(MTBQ 
Methylene dileride 
Styrane 

u-1>0hMi 
M>Dkhb 

TridikronuareiMthene (CfC-11) 

Wfluweufchlorpethene (Fieon 113) 

Vkiyldiloride 

Xylene(tet>1) 

lOOO 
m 

2 
10000 

9100 
0il67 
024 
24 
340 
2J 

ffWMff? 
00065 

370 
015 
099 

043 
7100 
47 

2000 
22000 
041 
012 
05 
07 

1000 
02 
91 

21000 
019 
190 
370 

ou 
390 
15 

12 
45 

1600 

Oil 

2 
1300 

054) 
15 U) 
15 U 

2.9 
15 U 
15U 
25U 
15U 
15U 
15U 
15U 
15U 
15U 
10U 
lOU 
10U 
lOU 
15U 
15U 
15U 
15U 
15U 
15U 
35 

15U 
15U 
15U 
35 

15U) 
033) 
15U 
15UI 
024) 
15 U 
10U 
15U 
55U 
15U 
15 U 
3.7 
15 

15U 
15UI 
25 

15U 
15U 

096) 
15 U) 
15 U 

45 
15U 
15 U 
2.0U 
15U 
15U 
15U 
15U 
15U 
15U 
lOU 
lOU 
lOU 
10 U 
15U 
15U 
15U 
15U 
15U 
15U 
1.1 

15U 
15U 
15U 
25 

15U) 
030) 
15U 
15UI 
15U 
15U 
10U 
15U 
55U 
15U 
15U 
32 
1.4 

15U 
15U) 
25 

15U 
15U 

1.1 
15U) 
15U 

4.7 
15 U 
15U 
20U 
15 U 
15U 
15U 
15 U 
15U 
15U 
lOU 
10U 
10 U 
10U 
15U 
15U 
15U 
15U 
15U 
15U 
076) 
15U 
15U 
1.0 U 
25 

1.0 U) 
041) 
15U 
15U) 
022) 
15U 
10 U 
15U 
55U 
15U 
15U 
25 
15 

15U 
15U) 
27 

15U 
15U 

0516 [_ 4.1' 55* 
20U 25U 20U 

024) 
15U 
15U 
074) 
15U 

15U 
20U 
15 U 
15U 
1.0 U 
1.0 U 
1.0 U 
15U 
10 U 
lOU 
10 U 
10 U) 
054) 
15U 
lOU 
15 U 
15 U 
15U 
026) 
10U 
15 U 
15U 
041) 
lOU 
0L24) 
lOU 
15U) 
15U 
15 U 
10U 
15 U 
55U 
15U 
15U 
0.41) 
12 
15U 
15U 
047) 
1.0 U 
1.0 U 
029) 

20U 

1.0 U 
15U) 
15 U 
048) 
15U 
15U 
20U 
1.0 U 
15 U 
15U 
15U 
15U 
1.0U 
10U 
10U 
10U 
10 u 
15U 
15U 
1.0 U 
15U 
15U 
1.0U 
023) 
15U 
15U 
15 U 
025) 
15U) 
026) 
15U 
15U) 
15U 
15U 
10U 
15 U 
S5U 
15U 
15U 
053) 
15 

15U 
15U) 
054) 
15U 
15U 
15U 
20U 

15U 
15UI 
15UI 
053) 
15U 
15U 
20U 
15U 
1.0 U 
1.0 U 
15U) 
1.0 U 
15U 
lOU 
10U 
10U 
10U 
15U 
15U 
15U 
15 U 
15U 
15U 
15U 
15 U 
15U 
15U 
15U 
151J) 
OIB) 
15 U 
15U) 
15U) 
15U 
lOU 
15U 
55U 
15U 
1.0 U 
1.0 U 
050) 
15U 
15U) 
15U 
15U 
15U) 
15U 
20 U) 

15U 
15 U) 
15 U) 
054) 
15U 
15U 
20U 
15 U 
15U 
15U 
1.0 U) 
1.0 U 
1.0 U 
10 U 
10 U 
lOU 
10U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
022) 
15U) 
021) 
15U 
1.0 U) 
1.0 U) 
1.0 U 
10U 
15U 
55U 
15 U 
15U 
15U 
15 

15U 
15U) 
15U 
15U 
15U) 
15U 
20 U) 

15U 
15U) 
15U) 
057) 
15U 
15U 
20U 
15U 
15U 
15 U 
15 U) 
15U 
15U 
10U 
10U 
10U 
lOU 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U] 
016) 
15 U 
15 U) 
15U) 
15U 
lOU 
15 U 
55U 
15U 
15U 
15U 
056) 
15U 
15U) 
15U 
15U 
15U) 
15U 
20 U) 

15 U 
15UF 
15U) 
041) 
15 U 
15U 
25U 
1.0 U 
15U 
15U 
15 U) 
15U 
15U 
10U 
lOU 
lOU 
10U 
15U 

15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15 U) 
018) 
15U 
15U) 
15U) 
15U 
lOU 
IJOU 
55U 
15U 
15U 
15U 
OJD) 
15U 
15 U) 
15 U 
15U 
1.0 UJ 
15U 
20 U) 

15U 
1511) 
15U) 
052) 
15U 
15U 
25U 
15U 
15U 
15U 
15 U) 
15U 
15U 
10U 
lOU 
lOU 
lOU 
15U 
15U 
15U 
15U 
15U 
15U 
15U 
15 U 
15U 
15U 
15U 
15 U) 
018) 
15U 
15U) 
1.0 U) 
15U 
10 u 
I5U 
55U 
15U 
15U 
15U 
051) 
15U 
15U) 
15 U 
15 U 
15 U) 
15 U 
20 U) 

15U 
151)) 
15U) 
048) 
lOU 
10U 
20U 
15U 
15U 
15U 
15 U) 
15U 
1.0 U 
10U 
10U 
10U 
10U 
1.0 U 
1.0U 
15 U 
15 U 
15 U 
1.0 U 
15 U 
15 U 
15 U 
1.0 U 
1.0 U 
15UI 
012) 
15U 
15U) 
1511) 
15U 
10U 
15U 

9.0U 
10U 
15U 
15U 
097) 
15U 
15U) 
15U 
15U 
1511) 
15U 
25 U) 

1.0 U 
15U) 
1511) 
15U 
15U 
15U 
20U 
I5U 
15U 
15U 
15UI 
15U 
15U 
10U 
10U 
10U 
10U 
15 U 
15 ii 
15 U 
15 U 
15U 
15U 
15 U 
15 U 
15 U 
15 U 
15 U 
15U) 
018) 
15 U 
15U) 
15U) 
10U 
10U 
15U 
55U 
15U 
15U 
15 U 
14 

15 U 
15 V) 
i5U 
15U 
15U) 
15U 
20 U) 

22'-Oiiybii(l-eWoi 
ZlS-TrkhioRiiihe 
246-Tridilorophe 

a(bto(KM. 

244>khtoniphenol 
24-Dfnicthylphenal 
24-Olnilropheml 
244>inilrDtoliMne 
2.M)MlroteliMne 

KNoramphthelm 
20doropheno) 
2.Methyln^ihtha)cne 
a-Melhylphcnot 

2-Nitn)phenai 
OS^Ofchlorabcfi 

4-Braiiiephny 

032 

37D0 

6.1 

110 

730 

73 

022 

37 

2900 

180 

150 

180O 

370 

019 

32 

370) 

15U 
55U 
55 U 
20U 
20U 
S5U 
SOU 
sou 
15U 
15U 
020U 
15U 
20U 
20U 
SOU 
25U 
SOU 
20U 
20U 

15 U 
92U 
92U 
17U 
17U 
92U 
92U 
92U 
15U 
15 U 
037U 
15U 
27U 
27U 
92U 
37U 
92U 
3.7 U 
3.7 U 
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TABLE AC4a 

SUMMAKY OF VERITGAL AQUIFER SAMPLING ANALYTICAL RESULTS 
m-wo9 

SOinH DAYTONDUMF AND LANDHLL SITE 
MORAINiOHIO 

mhU 
Sampbta 
teyfaOMlc 

SampkOiptk 

KAS-fl 

CWUt«l3.12ai0i-l>D^I77 

st-srjtBcs 

CW-a$t43r120tat-DD-17$ 
IMOOM 

3MI/»BGS 

VAS-11 

CW-JMO>12«m-DD-I7* 

i*#aaot 
42-47ft BCS 

Lcpclt 

MCL TaftWmlm 

YAS-n 
cw-3a44M3atn-op-m 

IMOM 
5M3/kKS 

VAS-U 

li#200S 
OSJftBGS 

vAs-n 
GVM9t43-12mt •DD-m 

IZ«UOi 
e7-72ft»GS 

i««aooi 
72'77ftBGS 

YA5-t1 
CW^§44A-lipam-DD-1t4 

iwaam 
7M2/IBCS 

KAS-ll 
GW.JM«3-1209SMX»-ii5 

7Waa4 
7^«2/^BG5 

OivHaite 

CIV<3MO>]2dMHN>-IM 

tMlfftB^ 

yAS-n 

MMitWi DD-liy 

$7-91ftBCS 

VAB-n 

CW'JMtMSOMMID-IM 

twnm 
n-97ftBC$ 

40ilOfophRiylphB9l« 
4-MMhylpl«nol 

4-NttraphaMl 
Acmphlhm 

fcn»yU)B«yhn« 

bi<M:hlefociho)(y)tmih 
bi^2<Woio«lhy<)rt.w 

bii(»il)ythiKyqp(ilhibb pEHP) 

BalyIb«>ylphlMhte(BBP) 

Qitamle 

DBM 
bOie 

DMiyl|MiataM 
DimetfiyiplilluUto 
DMi-buiy1|iM»m>PBF) 
DNMCtyl ptilhafilc (DnOh 
Riioraiidieic 

1 

SO 

hWiuiMudht-pfopytoi 

100 

14 

2200 

3700 

llOOO 

029 

3700 
OJOBO 

00029 

0O29 

029 

1000 

110 

0012 
4J 
35 

2.9 
00029 

37 

29000 

3700 

1500 

1500 

OOtt 

0J6 

220 

4J 

0029 

71 

0.14 

0.12 

BOOM 

14 

006 

20U 

20U 

10U 

20U 

SOU 

0120U 

OJDU 

10 U 

OL30U 

10U 

lOU 

OlDU 

OOOU 

020U 

OlOU 
020U 

10U 

10U 

10U 

20U 

10U 

50UI 

10U 

oaou 
0L30U 

10U 

10U 

10U 

10U 

10U 

020U 
ooou 
OlOU 

10U 

10U 

10 u 

OlOU 

lOU 

012DU 

10U 

iou 
iou 
sou 

0L20U 

iou 
0L20U 

• 3.7U 

3JU 
IOU 
B7U 
92U 

ao7u 
o^u 
IOU 
a37U 

IOU 

IOU 
a37U 
0J7U 

ao7U 

0370 
0370 

IOU 

IOU 

lOU 

3.7U 

IOU 

92U 

lOU 

037U 

037U 
IOU 
IOU 
IOU 

IOU 

IOU 
037U 
037U 
Q37U 
IOU 

18 U 

lAU 
037U 
IOU 

0^0 
IOU 

iou 
IOU 

93U 

037U 

IOU 

037U 

Utd 
U4d(dlmAymi) 

15 

15 

1 •HOT .1 |. !»*• .1 1 -"W i 1 1 601- an' ' lai! 1 mf 1 I- aa.- i 1 aoj- 1 nr 1 IS!* 1 -• iia: - 13J 

1 nr 1 I. isi- 1 i: ssj- 1 1 Di- 1 u*-- wy «»y . 1 IM' 1 1 laa- ! 1 . SW " 1 " "" aaor 1 *7" 1 
- - - - 4J0 7 r 7 IJOU 

Allca HwtuiliiiiiiJInBnBirfii • pcrlllROisAju 

I-lbtpMmnUiwMp 
Mlimitad. 

R.The 

U-niiimnMwuMtdctKtaL Tteu 

Ui-11wpmmia'wMiH*dclKtRl. Tbcai 

rfcilvdupUil 

.NotappUcfafe 

[Z=] -o«. n wasgmta-OMnippBoiblecfltarla. 
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TABLE A44i 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008-2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE OHIO 

SmmpkLonHoK 
Samitkltk 
SamfkDmtt: 
StmpbDtpik 

VAS-tl 
cw-M443-tnoc$-iaiv-n4 

II/tQOtOi 
»iS/tBGS 

USEPAKi 

Ma TmpWattr 
k 

VAS-ti 
CW-3$443-lJJta$-KMV-nS 

2MSA0CS 

VM5-11 
GW^fMS^IllOWrlCMV^C 

ItAAMOf 

2S40/»SGS 

VilS-I2 
CW-JM«S-I]I0B»TKMV-OI7 

11/19990$ 
Sa^fiBGS 

VAS-II 
CH^3M».|I]00(-ICMV-«» 

tl/lktOCO 
95^/1 BCS 

VAS'12 
ci¥-3M49-iiio»fnrv-nf 

IVtOOOM 
4»45/IBCS 

VA^i2 

11/11/209$ 
49^/tBGS 

VAS-tt 
CW^944J-t1tl99'iaa'-021 

1V1VS0M 
S945/tBCS 

VAS-12 
Ct¥-3i^Wt09-KIHV^ 

ii/ii/2m 
S&40pBGS 

V>»-I2 
CW^3M«i-linOt-JCMV-«U 

11/11^ 
fO^fiBCS 

VAS-12 
GW'39443-t1U99,iatV-924 

11/12/2999 
65-70 ft BOS 

VAS-t2 
CW-3$44a-1I1299-KMV^ 

1192/200$ 
70-75 ft BCS 

VakHI^ 
200 9in 024) 023) 039) 037) 00) 049) 1.1 1.1 038) IOU IOU IOU 

UJ^TMndilohitlhuw - a067 131)) 131)) lOu; 10 U) 10V) 10 V) 1.0V) 10V) lOV) 10 V) 10 U) IOU) 

Ll^lVMilorocilim 5 024 13U 13U lOU 10 u lOU 1.0 U lOU IOU IOU IOU IOU IOU 

U-DidiknicllMm - 24 IJOU 13U 035) 033) 034) 036) 035) 034) O60) 041) IOU IOU 

Ll-OMitorocdiene 7 340 IJOU 13U lOU 10U 10U lOU 10V IOU IOU IOU IOU IOU 

70 23 IJOU 13U lOU 1.0 u lOU lOU 10U IOU IOU IOU IOU IOU 

1,2-DlbrotnfrMbrapiopm (DBCP) U nnnm? zou lOU zou zou lOU lOU ZOU lOU zou zou lOU lOU 

OIB OJIMS 13 U 1.0 U 10U 10U 10U 10U iou lOU IOU IOU IOU lOU 

600 370 13 U 13U lOU 1.0U lOU 10U 10U lOU IOU IOU IOU IOU 

1,24)khldnrthu» 5 ai5 13U 1.0 U 10U 10U lOU 10U IOU lOU IOU IOU lOU IOU 

U-Didibmpniim 5 02» 13U 1.0U lOU lOU lOU 10U 1.0 u IOU IOU IOU IOU IOU 

. 13U 1.0 U 10U 10U 10U 10U iou IOU IOU IOU IOU IOU 

75 043 13U 13 U lOU 10U 10 u 10U lOU lOU IOU IOU IOU IOU 

tButanone (Mrthyl rthyl krtm) (MBK) - Tin 19 18 0.72) 10 U 037) 10U IOU IOU IOU IOU IOU IOU 

- 47 10U lOU 10U lOU 10U 10U IOU lOU IOU IOU IOU IOU) 

4Mithy?<2-fKntanont (Mtfhyl itobufyl ketone) (MIBK) - 2000 lOU 10U lOU 10U lOU lOU • lOU lOU IOU IOU IOU 10UJ 

Acelam 220n 5.9) 72) lOU 10 u lOU 10U 10 V) 10 V) IOU) IOU) IOU) 10 Vj 

Boom 5 ail 041) 039) lOU 10U 0.44) 025) 022) IOU IOU IOU IOU IOU 

- ai2 1.0 U 13U lOU 10U 10U 10U loii IOU IOU IOU IOU IOU 

Biuiitofaim - 05 1.0 U 13U lOU 10U 1.0 U lOU 10 V) IOU) IOU) lOU) lOV) 10V) 

a7 1-0 U) 131)) 10U) 10UJ 10U) 1.0 U) IOU IOU IOU IOU IOU IOU 

CkriiondiMtfkle ion 1.0U 13U 10U 10U 10 u 10U lOU IOU IOU IOU IOU loV 
Ckriianklndiliiridfl S az 1.0 U 13U lOU 10U 10U 10U IOU IOU IOU IOU IOU IOU 

in 91 13 U 13U lOU 10U 1.0 u 10U IOU IOU IOU IOU IOU IOU 

^toroelhute . zion 13U 13U 10U 1.0 u 1.0 u 10U IOU IOU IOU IOU IOU IOU 

. ai9 1.0 U 13U lOU 10U 1.0 u 10U IOU IOU IOU IOU IOU IOU 

- 190 13U) IJOUJ 1.0 Ul 10UJ lOU) 10U) iou IOU IOU IOU lOU IOU 

cb-1.24>lchloreclhm 70 370 1J)U 021) 046) 047) 0.7Z) 066) IOU IOU IOU IOU IOU 10 u 

cto-l^-DtiiloropfDpme - 13U) i3U) 101)1 lOUJ 10U) 10 V) 10 vj IOU) 10V) IOU) IJOUJ 10V) 

. i3on 13UI 13U) 013) 012) 031) 018) 014) lOU) 013) IOU) 10V) IOU) 

. ai5 13U 13U 10U 10U 1.0 u lOU 10 U) lou) IOU) IOU) 10 V) IOU) 

DichlorodlfliieniciM<hai» (CK>12) . 390 14>U) 13U) 101)1 lOUi 10 V) 10V) IOU IOU IOU IOU lOU IOU 

700 13 13U 13U 10U lOU 033) lOU 10 V) IOU) IOU) IOU) lou) 1.0 U) 

- on 13U 13U lOU 10U 10U lOU 10V IOU IOU IOU IOU . IOU 

MettvlKcWe - 37Dn lOU 10 U 10U 10U 10U 10U IOU IOU IOU iou IOU lOU 

- . IJIPI 13U) 10U) 10V) 034) 10V) IOU) IOU) IOU) IOU) lOU) lOU) 

Mellvl tort butyl «lhto (MTBB) - iOUI SJDUJ 50 U) 50 V) SOU) SOU) sou sou SOU sou sou sou 
MdhylcM chloride 5 4J 13UI IJOUJ 10UI 10U) 10 U) 10V) loV IOU IOU IOU lOU IOU 

Styme in i6n 13U 13 U lOU 10U lOU . lOU lOU IOU IOU lOU IOU IOU 

5 ail 1.0U 1.0U lOU 031) 10U 029) 029) 033) IOU lOU lOU IOU 

Tdum ion zsn 034) 035) 040) 036) 1.1 033) 048) 029) 030) 033) 017) IOU 

bim-U-Ofchloredheni in 110 13U 13U 10U 10V 10 u 10U IOU IOU IOU iOU IOU lOU 

. . 13U) 13U) 10U) 10V) 10 V) lOU) IOU) 10 V) 1.0 V) IOU) IOU) IOU) 

5 2 11 11 40 44 1 1 sr 1 1 40^ 1 1 so- 1 1 17* 1 1 l-* 11 IOU 045) 

- un 13U 13U 1.0U 10U 10 u 10V IOU IOU IOU IOU IOU IOU 

- 59000 13U 13U 10U 10U lOU 10U lOU IOU IOU IOU IOU IOU 

Vovidtloridc 2 aoi6 13U 1.0 U 1.0 u 10U 10U 10U lOU lOU IOU IOU IOU IOU 

Xylene (loleO loon 200 lOU lOU lOU zou 058) zou lOU zou zou lOU zou ZOU) 

032 13U 13U 10U . . . . . IOU) . . 
3700 53U 53U sou . - - - - • sou - -
6.1 53U 53U 50U . - - - sou • -
110 lOU lOU zou . - - - - lOU -
730 lOU lOU zou • - - - lOU - -
73 5JOU 53U sou - - - sou - -

022 53U SOU sou . - - - - sou - -
37 53U SOU sou . - - - - sou - -

« 1. L III I * ApUMOionepfimBiaiv 2900 13U 10U lOU . - - - - IOU - -
in 13U 10U 10U . - - • IOU - -

MMelhylnephlhelene 150 onu OZOU OZOU . - • OZOU - -
2.Mediyiphenol itn 13 U 10 U 1.0 u . - - IOU - -
2^llhiBiinine 370 lOU lOU zou - - - - zou - -
ZMIIrophenol - lOU ZOU lOU - - • - - zou • • 

^Dkhkmbcfiudlne 015 53U sou sou - • - - sou • 
mtroennine . lOU zou lOU - • - - lOU • 
Rk-DinlliD-Vnelhylphmal 3.7 5.0U sou sou - • • - - sou • 

- lOU lOU zou . - • - - zou -
4aib»3-mefhylphcnel 37n lOU zou zou • • - • zou -
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TABLE A4^ 

SUMMARY OF VERTICAL AQUtFER SAMFUNG ANALVnCAL RESULTS 
2008 - 2009 

SOUTH DAYTON DUMP AND lANDFILt SITE 
MORAINE^ OHIO 

Snqrffllk 
SmmfkDatm 
SMmpkD^ 

VAS-12 
cw-3H43-tno^iatv-a4 

IVIOOM 
n-is/iics 

Ltp$l$ 

MO. Tapmntr 

VAS-12 
CIV^tM3-III«»KMV-Sl5 

iviom 
20-25ft BCS 

VAM2 
CIV-JNIS-llIOSS-KMV-OIf 

IVlOaSDi 
25^ftBGS 

VASrll 

CIVSSMSTlllS0S-KMVr«17 

IX/IOMOS 

SO^ftBGS 

VAS-12. 

CW-aSMMllOOS-KMV-nS 

IWtOMOl 

3^ftBG5 

VASrl2 
GW-3SMS-i]iS^JtMV-«9 

4e-45ABCS 

VA9-12 
GIVSSHS-lI]iflS-KMV«0 

IVHiOOH 
4545ftBG5 

VAS^12 

GIVSSMS-IIIlOS-^-411 

SOSSftBCS 

VAS-12 
GW-SSMS-IIII^KMI^ 

tl/tJftPBB 
55-40ftBGS 

VASrl2 

cw-jSHS-iiiios-jafv-as 
wvaoof 

BOaftBGS 

VAS-12 

»TI]I2SS-J 

IVIZMOS 
55-70ftBGS 

VAS<U 

CIV-SSMS-lll2Sf-JCMV-<U 

II/I2AS0S 

70-75ftBG5 

MM 

Mlllnullim 
4rNllroph«al 

»teW)p-yi-

UHMSOCI 

(DBHP) 
K.lylb»^1plUhaUli(nP) 

DIba 
Dfte 
Diethyl iilitetate 
plinelfayl|«ilhd>ie 
DMo^lphlMete (DBI) 
DHH>c^phlh.lite(DnOi^ 

lndaiqa;U<d)nnm 

N^NHramlMi'prapyiemhM 
f^NllromU|4tenyi^Une 

180 

3A 

zan 

3700 
11000 
QJ9 
3700 
(UD» 

n«WQ 

0100 

00 
1800 
110 

oou 
4J 

0 
18000 

2.9 

Oin0 

37 

300 

1300 
isdo 
(UM2 
0i6 

4J 

OS0 
71 

ai4 
ai2 

0096 
14 
00 

iiddo 

110 

uu 
IJIU 
2ilU 
sou 
ojoy 
OJOU 

1AU 

(Upu 

1.0U 

wu 
O0U 

P0U 
OJOU 
ojoii 
02011 
lAU 
1J1U 
IJOU 
6JU 
ijou 
5AU 
IJOU 
O0U 
OJOU 
1i>U 
ijou 
ijou 
IJOU 

ijoii 

O0U 

OJOU 

OJOU 

iiou 
loii 
1J)U 
OJOU 
iJiii-
O20U 
uu 
roil 
IJIU 
iou 
ojou 
uu 
OJOU 

uu 

uu 
uu 
uu 
SJOU 

OKU 

OJOU 

uu 
O0U 
uu 
1.0U 

OJOU 

0L20U 

OJOU 

a0u 
OJOU 

uu 
uu 
uu 
20U 
uu 
00 u 

uu 
OJOU 

OJOU 

uu 
uu 
IJOU 

1.0 u 
1.0 u 
OJOU 

OJOU 

OJOU 

uu 
lOU 

IJOU 
ojoii 
uu 
OJOU 

uu 
uu 
uu 
SJOU 

D0U 

UU 

OJOU 

UU 

UU 
uu 
uu 
SJOU 

OJOU 

OJOU 

UU 

OJOU 

UU 
UU 
OJOU 

ojoii 

OJOU 
ojoii 
OJOU 

uu 
uu 
uu 
20U 
1.0 u 
5i)U 
uu 
OJOU 

CL0U 

1.0 u 

1.0U 
uu 
1.0 u 
1.0 u 
OJOU 
OJOU 
OJOU 
uu 
lOU 
uu 
O0U 
uu 
O0U 
uu 
uu 
uu 
sjiu 

OJOU 

uu 
OJOU 

uu 
uu 
uu 
uu 
OJOU 

OJOU 

uu 
OJOU 

uu 
1.0 u 
OJOU 

OJOU 

OJOU 

OJOU 

OJOU 
1.0 u 
uii 
uu 
uu 
uu 
Siltl 
uif 
0011 
fljoii 
uu 
uu 
uu 
uu 
Uu 
ojbu 
d0u 
Q3DU 

uy 
ibyj 
uu 
OJOU 
uu 
GJpU 

UtJ 

Iby 

uu 
SAU 

oaou 
uii 
OJOU 

LMd(dMved) 

10 
10 
15 
IS 

UJ 

b0j 

UJ 

a76j 

MJ 

6J 

33J 

2S 

_2J£_ -2iL 99.1 J* -2Z£iL JJUL JZUL _H£1L. _SS£_ 
nue U6' 

R - Tte pnimMr wu 

U^TIK 

UI-T 

nllmIL 

-NM.pplk.blc 
I I -Oiinnli.llcnvra.sn.krthm.pplhabl.crikii.. 
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TABLE AA4B 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008 - 2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE; OHIO 

SmmpklDs 

S«qrf.n.te 

Sn^Oiplfc 

VAS-12 

GW-ma-iii3m-KMV-n£ 

tvi2/iaa§ 

TSMfiBCa 

VAS-12 

CW^M«3-l]]2BMCMV-a27 

mmfiBGS 

K45-U 

CMtJfMS^IIIJ0i-JCMV4Zf 

iViKSoa 

iS^ftBGS 

VAS-n 

CW-3M«3-]|IMi-JCMV-a» 

n^S/tBGS 

VA5-n 

civ>MM3'iii«oi-nfV-a3e 

]V1«90H 

»-IO0/»BCS 

V>IS-» 

CW-M443-im€§-DD-144 

tm/xm 

XiAlftBCS 

M«S-I3 

CIV-3aM3-nBMB-00-145 

XhUfiBGA 

iwxm 

VMafiBGB 

Vi45-lJ 

GW-3M13-imt-Dp-H7 

2MZ/ITCS 

Vi4S-13 

GMM3M3-12a20*-bD-l« 

\tnnm 
32-37/1BCS 

K(S^13 

CW^SMaS^IIOMa^OD^IM 

12^9003 

37-C/tBGS 

MS-13 

GI^J««43-]2m-OD-15« 

mnm 
<2^7/tBG5 

liSERA B^MSOVMBV 

l.Ll-TVfchIo 

l,lA2.T«ti» 

1,1^-TricMon»tlMM 

Ll-tNdikmaMM 

UWdonclhenB 

l^lVkhlonbaiia 
1>DibraiiM>Mlon BCP) 

U-Oibromodhuie (Bthylo* dOmMiiidc) 

l^lOldilorobcram 

lOWilororihuie 

U-Oldilorapropm 

1>Dldiloroten>m 

lAWiloroImm 

2-Bulmane (Mcd^ c%l kctom) (MBK) 

IMrtiyiap 0(MIBK) 

• (Mtttiylbraoiiik) 

CkrimdlnilAdc 

Carbon Mnchloridc 

Oilorabmm 

ChkmMthanc 

Oilondiarm (nichloroiMlhMw) 

Oikatomcdim (Mrthyl dibrid*) 

dfl,201dilorartlKM 

cb-1>Oldiloropnpm 

Cydohmn. 

DAranoAloramttfwt 

(CF&12) 

Mttlvl 

MM^I twt butyl cthn-(MITC) 

MsthylBic dibfldc 

TttmMoredhcM 

Tolum 

lrani-i;i-Dlchlom«im 

tnnf-13-Dlchloroproptne 

TricMorocihm 

TricMcraRuanifnelhnw (CPC-11) 

TrlfluofDtrichloiMthne (Fiuai 113) 

Vinyl dikKkk 

XylmOeinq 

ia'-OKybKl-cW' 

2AS^THdildn^ 
aAfr-THddonph 

4(biK2<M< 

2447!f^ylid»nol 

^4«lIl|taopilml 

i«4)lnilfDtoliiim 

2,64Mnltrolaliim 

2<3ilDraMphtMtnt 

l^Qiamph^ 

iMethylmphlhitcnc 

aMclhylphaiol 
2-NIIrauUUne 

MCL TapWatm 

a h 

200 9100 IBU IBU 

0BC7 IBU) IBU) 

S oat IBU IBli 

. 14 IBU IBU 

7 340 IBU IBU 

70 13 IBU IBU 

000032 lOU lOU 

oos OOOC5 IBU IBU 

coo 370 IBU IBU 

s OlS IBU IBU 

s 039 IBU 1.0 U 
- IBU IBU 

OM IBU IBU 

7100 lOU lOU 

47 lOU IOU 

2000 IOU IOU 

22000 lOU) 10 UJ 

s 041 IBU IBU 

0.12 IBU IBU 

OS IBU) IBU) 

07 IBU IBU 

1000 IBU IBU 

5 02 IBU IBU 

100 91 IBU IBU 

21000 IBU IBU 

019 IBU IBU 

190 IBU IBU 

370 IBU IBU 

- IBU) IBU) 

13000 014) IBU) 

019 IBU) IBUJ 

390 IBU IBU 

700 IS IBU) IBUJ 

CM IBU IBU 

37000 lOU lOU 

IBU) IBU) 

12 SBU SBU 

5 43 IBU IBU 

100 1600 IBU IBU 

s Oil IBU IBU 

1000 2300 030) IBU 

100 110 IBU IBU 

- IBU) IBU] 

5 2 IBU IBU 

. 1300 IBU IBU 
- 99000 IBU IBU 

2 0016 IBU IBU 

10000 200 IBU lOU 

032 -
37W 

31 . 
110 -
730 . 
73 -

022 -
37 -

2900 -
180 . 
ISO -

1800 -
370 -

ifrOMtro^mediylptMnd 

i^ramophmyl phtnyl cfhv 

Mtare-a-mtdiyiphml 

1i)U 

1,0 UI 
lilU) 
1.0U 

IBU 

IBU 
2BU 
IJOU 

IJOU 

lilU 

ixiu 
1J)U 

wu 
lOU 

lOU 

10 UJ 

lOU 

1.0 u 

1.0 iq 

1.010 

IBU 

1.0 u 

1.0U 

^JtU 

IJIU 
1.0 u 

1.0 u 

1.0 u 

1.0 u 

1AU) 

IJOU) 

1.0 u 

li»U 

10U 

lAUl 

5BU 
ii)U) 

1BU) 

IBU 
IJIU 
IBU 

1BU) 

1.0U 

IBU 

1J>UI 

IBU 

2J)IJ) 

li)U 

ij>ur 
ijoyj 

IBU 

IBU 

1BU 

2i)U 

IBU 

1J)U 

IBU 

1J3V 

1i)U 

1i)U 

10U 

10 U 

10 UJ 

10 U 

wu 
IJOUJ 

IBUI 

IBU 

1BU 
1J}U 

IBU 

IBU 

IBU 
li)U 

1J>U 

WUI 
IBU 
IJUJ 

IBUJ 
IBU 
IBU 
lOU 

IBUI 

5BU 

IBU) 

IBU) 

IBU 

IBU 

IBU 
IBU) 
IBU 

IBU 

IBU) 

IBU 

2BU) 

ai5 

37 

3700 

IBU 

IBUJ 

IBUJ 

1.0 U 

IBU 

IBU 

zoti 
IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

10U 

lOU 

10 Uj 

10U 

IBU 

IBUJ 

IBUJ 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBUJ 

ai6J 

iBiq 

IBU) 

IBU 

IBU 

10 U 

IBU) 

5BU 

IBU) 

IBU) 

IBU 

OJOJ 

IBU 

IBU) 

IBU 

IBU 

IBU] 
IBU 

10 U) 

IBU 

&0U 

5BU 

10 U 

10 U 

5.0 U) 

SLOU 

5BU 

IBU 

IBU 

0L20U 

IBU 

lOU 

lOU 

5BU 

lOU 

5BU 

lOU 

lOU 

5.0 U 

30 U 

30 U 

5BU 

30 U 

5BU 

10 U 

5BU 

5BU 

3BU 

SBU 

5BU 

SBU 

SOU 

sou 
sou 
SOU) 

SBU 

30U 

30 UJ 

SBU 

SBU 

SBU 

SBU 

SBU 

SBU 

30U 
SBU 
SBU 

SBU 

SBU 
SBU 
SBU 

SBU 

SOU 
SBU 
2SU 

SBU 

SBU 
SBU 

ISO 

SBU 

SBU 

SBU 

SBU 

SBU 

SBU 

10U 

IBU 

SBU 

SBU 

lOU 

10 U 

SBU 

SBU 

SBU 

IBU 

IBU 

070U 

IBUJ 

lOU 

lOU 

SBU 

lOU 

SBU 

lOU 

lOU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 
lOU 
IBU 

IBU 

IBU 
IBU 
IBU 

IBU 

lOU 
10U 
10 U 

10 UJ 

IBU 

IBU 

IBUJ 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

ai3j 

IBU 

IBU 

IBU 

IBU 

10 U 

IBU 

SBU 

IBU 

IBU 

IBU 

IB 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

lOtJ 

IBU 

SBU 

SBU 

lOU 

lOU 

SBU 

SBU 

SBU 

IBU 

IBU 

OJOU 

IBU) 

10 U 

lOU 

SOU 

lOU 

SBU 

lOU 

2BU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

lOU 

IBU 

IBU 

IBU 

IBU 

IBU 
IBU 
10U 

10 U 

10 U 
10U) 
IBU 

IBU 

IBUJ 
IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

10 U 

IBU 

SBU 

IBU 

IBU 

IBU 

1.7 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

lOU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

lOU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

10U 

10U 

10 U 

10UJ 

023) 

IBU 

IBUJ 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

077J 

IBU 

IBU 

IBU 

IBU 

10 U 

IBU 

SBU 

IBU 

IBU 

IBU 

IS 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

lOU 

IBU 

IBU 

IBU 

1.0U 

IBU 

IBU 

10 U 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

lOU 

10 U 

10 U 

10 U) 

IBU 

IBU 

IBUJ 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

014J 

IBU 

IBU 

IBU 

IBU 

10U 

IBU 

SBU 

IBU 

IBU 

IBU 

1.1 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

lOU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

lOU 

IBU 

1.0 U 

IBU 

IBU 

IBU 

IBU 

lOU 

lOU 

10 U 

10 UJ 

IBU 

IBU 

IBU) 

IBU 

IBU 

IBU 

1.0 U 

1.0 U 

IBU 

1.0 U 

1.0 U 

IBU 

IBU 
IBU 
IBU 

IBU 

IBU 
10U 
IBU 

SOU 

IBU 

IBU 

IBU 

049) 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

lOU 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

10 U 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IDU 

10U 

iou 
10 UJ 

IBU 
IBU 
IBUJ 
IBU 

IBU 

IBU 
IBU 

IBU 

IBU 

IBU 
IBU 
IBU 

IBU 

IBU 

IBU 

IBU 

IBU 

IOU 

IBU 

SOU 

IBU 

IBU 

IBU 

OSSJ 

IBU 

IBU 

IBU 

IBU 

IBU 

IBU 
lOU 
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TABLE AC4e 

SUMMARY OF VER'nCAL AQUIFER SAMPLING ANALYHGAL RESULTS 
aoo8-2om 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORA04E;OHIO 

mvioQi 
75-mftBCS 

VA8-U 

GW-3S^U120i-mV-027 

iviwaot 
•MS/tBCS 

VAS-U 

CW-MM^lliJ^KMV-Oia 

ivt^asoa 

VAS-tl 

CW^M«S-1]]3SS-ICMK-«I» 

IVI$30M 

9»r«l/tSCS 

VAS-I2 

CHC:3tM9-ll]4»JnrV-4aB 

i|/I4«OI 

»fW/kBGS 

M4S-13 

CWraM^t20i»^14t 

12/UMi 

f»7ABGS 

VAS-ia 

CMkBMa-Tisistriw^ias 

UOMOf 

17-ilfiBC8 

VAB-n 

CW^MO-IUOSirDD-Itf 

tWim 
U-UftBCB 

VAS-ii 
cw-ma^72iaaB-m)-u7 

iaoani 
tT^ftBGS 

VAS-U 

CiMMiS-flOUf-

\Vinm 
az^/tBcs 

msris 
CMMiMS-US20»l>>l« 

liom 
jM2>BG5 

CIV.3Mtf-nOUM»ViM 

«l-47>kBCS 

USEPAB^IomlSamilKt 

UpWatm 

4-CMai 

Mfalh 

An 

An 

An 

H<Kailefi*lhe*yhmilww 
l»to(aOJon«ih^)?to 
bta(»ih7ll«yl)|)htMate (DBHP) 

b«ib^l|>hllidiK(BBP) 

Qiiyam 

nb^aji] 

DM^lphdMtatB 

PhncllTliriiBabtK 

pt«i^iylphMi>(P^ 

Dl:fv^I|ihlhidal>(P^ 

Hw 
Hw 

I 

50 

Inacno(U3<lQ|iyn» 
bopho 
NipM 

N-FGIra 

N^itRModliAMnyhtniK' 

tai 

n» 

110 

SA 

3700 

11000 

0^ 

3700 

OLOBO 

029 

1000 

110 

0^2 

4J 

35 

10000 

2.9 
ftwiao 

37 

29000 

19» 

1500 

OMB 

006 

220 

0SP9 

71 

ai4 
di2 

00096 

14 

056 

11000 

1100 

2J)U 

15U 

2JIU 

SOU 

02DU 

03DU 
15 U 

0L20U 

15 U 

15U 

O30U 

020U 

OBOU 

020U 

Q^U 

15U 

15U 

15U 

25U 

15U 
S5U 
15U 

0L20U 

OBOli 
15U 
15U 

15U 

15U 
15U 
0L3OU 

0L2OU 

QJOU 

15 U 
lOU 

15U 

oaou 
15 U 

020U 

i5U 

i5U 

15U 

55U 
QBOy 

15U 

ox>u 

25U 

20U 

15U 

25U 

55U 

OBOU 

OBOU 

15U 

OBOy 

15U 

15U 

OBOU 

OBDU 

OBOy 

OBDU 

OBDU 

i5U 
i.oy 
15UJ 
009) 
15U 

55 U) 
15U 
OBDU 

o»y 
15U 
15U 
15U 
15 U 

i5U 

OBDU 

0»U 

OBDU 

15U 

iOU) 

15U 

OBDU 

i5U 

OLspy 

i5U 

15U 

i5U 
sou 
OBDU 

15U 

o»u 

25U 

25U 

15U 

25U 

SOU 

OBOU 

OBDU 

15U 

OBOU 

IOU 

15U 

OBOU 

OBOU 

O^U 

OBDU 

Q^U 

15U 

15U 

15U) 

Z5U 

15 U 

55 yi 
15y 
OBOU 

OBOU 

15U 
15U 
15ij 

15U 

i5U 
OBOU 
OBOU 

DBOti 

15U 

IOU) 

15U 

D.VU 

15U 

OBOU 

15U 

15U 

15U 

55U 

DBOtl 

ijOii 

OBOU 

Anairic 

Ai»nlc(dl 

Ufd(dMvcd) 

10 

10 

15 

is 

050 

050 

did* 

65) 

63 

SAJ 

15 

34) 

0J5) 

12.1' 434^ 101* 956' aiB* 

I ior 3ur I7J' 373' 

57 

IJ 

4? 

25 

cd m aib of oikrogranw per IHra (|ig/L) u 

cr.thea 

* - the perameler was i^Edid. 

U'TlMporainclerwainotdctaclML The aaaodatad numerical vaiiwiaOwai 

UJ - The perametaa- wea not deWrttd. The aaaodatanumsica] values ta the e 
qiulriltalkmiiliBL 

.-FtotapplicaHe. 
I I -Cohi»nlnllonwusntal)inq>|>licibbMlErta. 
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TABLBA4^ 

SUMMARY OFVERTICAL AQUIFER SAMPLING ANALYTIGAL RESULTS 
2008 - 3009 

SOUTH DAYTQN DUMP AND LANDFILL SITE 
MORAINE OHIO 

Smmpkltk 

MCL TapWahr 

VMMJ 
cw-asw-new-Dp-in 

4M2/tTCS 
two$ 

aSTfiBGS 

VAS-i9 
cvf-sit43^i3aae$-DiM53 

VitS-IJ 
GW-ami-IMMMO-lM 

iwom 
72-77/1BCS 

ViU-fJ 
GMMM«S-f2030f-OD-IS5 

120001 
7MI/IBC5 

K4S.I3 
CIV-3tMS-l2aS0M71M5i 

120000 
I2-07/IBGS 

VilS-lJ 
CW-3OMS-l2OS0OrDI>'l57 

129000 
$7-OftBGS 

Vi45-lJ 
civ-ao«s-i2esee-biMso 

12^ 
03.07/IBGS 

VAS-M 
GWLJBM^lfi«OO.nrV-«32 

IV)4O00 
2M0/IBG5 

VA^U 
Giv-aoMS-iiicoo-JOfv-aaj 

1VI4O00 
3M5/tBGS 

VAS-M 
CIV-300«9-lflC0MCMV-BM 

iv»«ooo 
35-«0/kBGS 

VAS-14 
GH^SOfM-IIICQO-JCMIW 

IVI4000 
4B4S/»BC5 

1.1.lTTHchlencl!Mm 

1.1At-THiMjiluioHlMne 

l.l^TrfcMoraclhnw 

l.lrDkiiloraclhMw 

l.l-DkMoradhm 
IJA-Trkhlorabcnam 
1^-Dlbiiiiii»9<hleropiPpwic pOCf) 
U.DibnmiHlhuM (Btlvlcm dOmmiide) 
UrDkManbBiim 
UTDicHanKllianc 
IJrDkMeciipnipM 

lA-OkMaraliiram 
2-Biibmm (Mrthyl Hhyl fcctone) (MBK) 

1 Mrtiyi 9f<ntinPM (Mfttvl Inbutyl kttam) (MIBK) 

DkhtarodmuoRmctlvnc (OC-IT) 

KMiylcydohcim 
Mtfhyl tBt botyl Mfaer (MIVQ 
McHiylmdilorMe 
SiywM 

'nkMoroAiionnwllmc (CRMl) 
TrifluenMcMonitdunt (Fiton 113) 
Vinyl dibiMi 
Xyltne(lDld) 

300 9100 IBU IBU IBU IBU IBU IBU IBU IBU 036) 

01067 IBU IBU IBU IBU IBU IBU IBU IBU IBU) 

5 034 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

14 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

7 340 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

70 23 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

02 O.CTTff? 2BU 10 U lOU 2BU lOU lOU 2BU IBU 10 U) 

OJQS OBOiS IBU IBU IBU IBU IBU IBU IBU IBU IBU 

600 370 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

5 0.15 IBU IBU IBU 1.0 U IBU IBU IBU IBU IBU 

5 039 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

IBU IBU IBU IBU IBU IBU IBU IBU IBU 

043 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

7100 10U 10U 10U 10 U 10 u iou lOU IOU 061) 

47 10 U 10U 10U 10 U 10 u 10 U IOU IOU IOU 

2000 10U 10U 1GU 10U 10 u iou IOU IOU IOU) 

22000 10 U) lOUI 10 U) 10 U) 10 U) 10 U) IOU] IOU) 10 U 

S 0.41 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

012 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

05 IBU) IBU) IBU lOU IBU IBU IBU IBU IBU 

8.7 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

1000 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

S 03 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

100 91 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

21000 IBU IBU IBU) IBUJ IBU) IBU) IBU) IBU) IBU 

019 IBU IBU IBU IBU 1.0 U IBU IBU IBU 078] 

190 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

370 IBU 031] IBU IBU IBU IBU 024) IBU 1.1 

IBU IBU IBU IBU IBU IBU IBU IBU IBU) 

13000 0.16) IBU 017) IBU IBU IBU IBU IBU IBU) 

015 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

390 IBU IBU IBU) IBlij IBU] IBU) IBU) IBU] IBU) 

TOO 13 IBU IBU IBU IBU IBU IBU IBU IBU iBui 
480 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

STOOD 10U 10U 10U 10U 10U lOU IOU IOU IOU 

. IBU IBU IBU IBU IBU IBU 'IBU IBU IBU) 

12 SBU SBU SBU SBU SBU sou SBU SBU SOU 

5 43 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

100 1400 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

s Oil IBU IBU IBU IBU IBU IBU IBU IBU 039] 

1000 2300 23 13 037) OAS) 044) 045] 046) 030] 032] 

100 110 IBU IBU IBU IBU IBli iBU IBU IBU 035) 

IBU IBU IBU IBU IBU IBU IBU IBU IBU) 

5 2 IBU IBU IBU IBU IBU IBU IBU IBU 091] 

1M IBU IBU IBU) IBU) IBU) IBU) IBU] IBU) IBU) 

59000 IBU IBU IBU IBU IBU IBU IBU IBU IBU 

2 0016 IBU IBU IBU IBU IBU IBU IBU IBU 1.0U 

10000 200 lOU lOXi lOU 2BU 2BU lOU 2BU 2BU 10 U) 

0J4J 
IBUJ 
1BU 
IJOU 
IBU 
IBU 
UU 
1BU 
1BU 
rou 
1BU 
1BU 
IJOU 
lOU 
10U 
10 U 
10U 
IJOU 
IBU 
IBU 

IBUI 
IBU 
IBU 
IBU 
IBU 
0B7J 
IBU 
BKJ 

IBU) 
IBU) 
IBU 
IBU 
IBU) 
IBU 
10U 
IBU) 
5.0 U) 
IBU) 
IBU 
0A6I 
ai7] 
<UD) 
IBU) 
0B5I 
IBU 
1.0 U 
IBU 

10 U) 

IBU 
IBU) 
lOU 
IBU 
IBU 
IBU 
lOU 
IBU 
10U 
IBU 
IBU 
IBU 

IBU 
10 u 

10 u 

10 u 

10 u 
031) 
IBU 
IBU 
IBU) 
IBU 
IBU 
IBU 
IBU 
020J 
IBU 
11 

IBU) 
030) 
IBU 
IBU 
032) 
IBU 
10U 
IBU) 
5BU) 
IBU) 
IBU 
IBU 
a7«) 
031) 
IBU) 
13 
IBU 
IBU 
IBU 
030) 

IBU 
IBU) 
IBU 
IBU 
IBU 
IBU 
IBU 
IBU 
IBU 
IBU 
IBU 
IBU 
IBU 
10U 
10U 
ipu 
10 U 
IBU 
IBU 
IBU 
IBU) 
IBU 
IBU 
IBU 

IBU 
032) 
IBU 
IB 

IBU) 
ai4) 
IBU 
IBU 
IBU) 
IBU 
10U 
IBU) 
5BU) 
IBU) 
IBU 
IBU 
037) 
030) 
IBU) 
007) 
IBU 
IBU 
IBU 
10 U) 

12'-Oi7bl«a<Men>prap««) (bli(20iti 
143-THcWerophcnel 
14B-'Mchlofnphn>I 

14*Di» 
lO-DWtraphnol 
2A-DMbo(aIiMnc 
2,6'DMtn(oliNM 
2-Chleranphlhalcne 
lOibnptenol 
2-Mithylmphihdcnc 
2-)rfMhylphBWl 

SB'-Dldilaroba 
SNKramlUm 

032 

3700 

110 

730 

73 

032 

37 

2900 

100 

150 

1800 

370 

ai5 

33 

3700 

IBU 
5BU 
5BU 
IBU 
lOU 
5BU 
5.0U 
5BU 
IBU 
IBU 
030U 
IBU 
lOU 
lOU 
5BU 
lOU 
SBU 
lOU 
lOU 

IBU 
SBU 
SBU 
lOU 
IBli 
SBli 
SBU 
SBU 
IBU 
IBU 
030 U 
IBU 
10 U 
2BU 
SBU 
lOU 
SBU 
lOU 
lOU 

IBU 
SBU 
SBU 
lOU 
lOU 
SBU) 
SBU 
SBU 
IBU 
IBU 
030U 
IBU 
IBU 
10 U 
SBU 
lOU 
SBU 
lOU 
2BU 

IBU 
SBU 
SBU 
lOU 
lOU 
SBU) 
SBU 
SBU 

IBU 
IBU 
030U 
IBU 
lOU 
lOU 
SBU 
lOU 
SBU 
lOU 
lOU 
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TABLE AMa 

SUMMARY OF VERTICAL AQUiFBR SAMPLING ANALYHCAL RESULTS 
2008 - 2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE OHIO 

SwqrftlMc 

KI^IJ 

GW-SBi^iTomvO'ia 

4M3/IBGS 

USCRA RtghmlScrtmb^ 
LtmU 

MCL 

SaatM 
40iiorapha^ phenyl tthv 

4McAylplimol 

4^lln»nlllni 
OJHrophnol 

AcHMphlhm 

nphei9ia.l-B4dM^ 
Ns(M3ih«MlliiMy)iiMlhi 

Ui(»3tlanMtiiyO«ftwr 
b(i(Z«l7nN^I)phlhihle (DBHP) 
Bufylbtn^Iphlhilile(BBP) 
Gipretetaia 

Oiiym 
DibmdJi] 
Dibc 

DMiylp 

DliMllylphlhibIc 

DMhbutylpliteble <piP) 

phllahic (pnpP) 

bidinoOA^pyM 

N-Nlbi^l li mup/hmhw 

PHMinu80oipi*nyunni* 
FtetkMpnpM 

h 

OM 

3.4 

2200 

11000 

029 
3700 

0(09 
(UnZ9 

0029 

laoo 
no 
omi 
4J 

3? 
18000 

Z9 

0J00O9 

37 

3700 

1500 

1500 

Optt 
0J6 
m 

ojm 
71 

ai4 
ai2 

14 
036 

11000 

1100 

K4S-fa 
GIV-3«443>I2aiOi-Oi>-IS2 

Il^iSOBi 

52-57ABC5 

K45-1J 

GWLJM43-l2a3Qf-OD-lS3 

47-72/18GS 

2J>U 

72-77/1BGS 

VilMS 

GIV^M43-I20340-OD-IS5 

IWPOi 
7743/10CS 

MiS-U 

CIV4M43-I203»01>^IS4 

IWOU 

n-t7ftBCS 

VAS^n 

GW-3§ti9^12a9B$-

iWOOi 

4742/10GS 

VAS-13 

GW-3»t43.ipam-DD-tS$ 

l»3G0a4 

9I-47ABC» 

ZOU 

lOU 
1i>U 

zou 
5DU 

aaou 
0L20U 
1.0 u 

0200 

1.0 u 

IDU 

ozou 
02DU 
OZOU 
ozou 
aaou 
1DU 

ii>u 

IDU 

1:1 J 
1J>U 
5J0U 
IJIU 

aaou 
02DU 
IJOU 
li>U 

1.0 u 
lju 

mu 
OJDU 

aaou 
aaou 
1.0U 

i6u 
mu 
OJDU 

IDU 
ojou 
UIU 

uu 
ii)u 
5.0U 
aaou 
\3V 
aaou 

zou 
1J)U 
zou 
zou 
aaou 
aaou 
lAU 
aaou 
IJOU 

IJOU 

aaou 
aaou 
aaou 
aaou 
aaou 
mu 
1J)U 

i;ou 
zou 
1.0 u 

5.0U 

1i)U 

aaou 
oaou 
IJOU 

IJOU 

IDU 

lilU 

mu 
ottU 
aapu 
aaou 
IJOU 

10U 

1i)U 
aaou 
uu 
aaou 
IBU 
ii>U 
IJOU 
SLOU 
uou 
IJOU 

OJDU 

VJ45-14 

GMK4l443-]ll40i-KMV4U 

n^cMot 
2S44/1BGS 

zou. 

zou 
IDU 

ZOU 

SJOU 

aaou 
aaou 
IDU 

aaou 
1.0 u 
1.0 u 
aaou 
aaou 
aaou 
aaou 
aaou 
IDU 

1DU 

1J»U 
zou 
iibu 
aaui 
mu 
aaou 
daou 
wu 
IflU 

MU 

1.0U 

IDU 
aaou 
oaou 
oaou 
iDii 

10U 

lau 
aaou 
lau 
oaou 
lau 
IJOU 

lju 

S.OU 

aaou 
IJOU 

oaou 

K4Srl4 

GW40MS-llI«»JCMV4t3 

ivi««a4 
JMS/tBGS 

zou 

zou 
IJOU 

ZOU 

SJOU 

aaou 
oaoU 
wv 
aaoU 
1.0 u 
IDU 
aaou 
aaoU 
aaou 
aaou 
oaou 
1DU 

1DU 

IJOU 

ZOU 

13V 

5.0 UI 
14)U 

aaou 
oaou 
1.0U 

1.0 u 

1.0U 
wU 
1.0U 

oaou 
oaou 
oaou 
lilU 

• lOU 

lau 
oaou 
iju 
aaoii 
IDU 

1.0U 

13V 

sou 
oaou 
IJOU 

aaou 

K4S.I4 

GIV^34«43-l]IC40^MrV-4M 

IVI4Mai 

JS40/1BG9 

VAS-U 

GMUOM9-]llfflO'KMV.4SS 

i^«goo4 

4045/1BGS 

Amnk 

UMl(dl«al««0 

10 

10 

19 

15 

aois 
OJOIS 

aso* aas* 17J' 17^ 145* mjf 

IM? 2^ 10-0* 252* 154* 

irlltitCP«/L)a 

Mh.p r, te MwdalMl pmpwMr concntnten ti 

R - The ptramrter wM RfKlnd. 

U - The pernmlw w*a not detected. ThcM 

Uj-lhcpmmelcriMBnotdeMd. Thea 

Kbthea 

Mlilhei 

.Nottppllcible. 

I I - Ginccntntkm wu pttim thwi ipfdkaUc crilerh. 
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TABLE A44a 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008 - 2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE OHIO 

SmmpkLoarti^ 

SmHfklDs 

SamfUDatm 

MS-1< 

ivv«90af 

4MS/»*GS 

mmify 

TmpWattr 
b 

VifM4 
C¥f-3IHMUm-KMV-a7 

m^ooa 
«40/tBCS 

Wts-M 
CW-JM«S-ni60»-IEM1^ 

5M5/IK5 

VA8't4 

GW'3i44irWm'KMV'm 

11/iwatt 
m45ftBGS 

VAa-t4 

CWrJMIS-lIlTDf-KMV-MO 

II/IMW 

(S>7D/IBCJ 

VitS-l* 

mvuat 
70-7SfiBCa 

VAS-14 

cvfrma-iittohK^ty-^ 
1VI4«M 

TMO/IBCS 

VASfU 
cw-ai443-m^Khiy-Ba 

IMS/feBGS 

KAS-14 

GiiMM«l-fIl«»iCMV-4M 

UAWt 

Vi4S-14 

GW-3M49-1]1MB-JCMV'M5 

BMSyrBGS 

ViUrl4 

CW^atMS-IllMW-ICMV-flM 

IVIMM 

SB-fflSyiBGS 

UlS-IS 

CI^Jf«IB>lMNB-JCMV-«73 

1Z«MM 

JMSyiBGS 

l,1-Dkhlan»lhiW 
l,l-PfcW6imUmM 
1A4-Trt 

l^bRNBOM ftntpBCT) 
1^-01bnMnorth«m (BBiylm dananud^ 

U-DkhlorabaiM 

l^-DicMoramuni 

i;M>ldilinpn|nm 

1>Dldikrafantmr 

l^DlcMdNbnm 

(Methyl tttirl fcctam) (MBK) 

4.MHhyt^ 0(MnK) 

GuiXHidbulfid* 

GiihontcbidilOfhli 

Oili 

dibride) 

(CFC.12) 
Ethylbcnxm 

Methyl cydohouw 

Methyllcrt butyl cihcr (MTB^ 

Mcthylm chloride 

Toluene 
tvat»l>DM 

Vnyldihi^ 

Xylene (told) 

e(CPC.ll) 

200 9100 10U lOU lOU 11 u SOU sou 1.7U 1.7U 10 U lOU lOU IOU 

- 0067 10U| lom IOUJ 11U) 80 m SOU] 1.7U 1.7U 1.0 U lOU lOU IOU] 

5 0.» 1.0 U lOU 1.0 u 11 u sou sou 1.7U 1.7 U 10 U lOU IOU lom 
14 10U 036) 1.0 u 11 u sou sou 1.7U 1.7U lOU lOU lOU 1.0 u 

7 340 1.0 U 1.0 U 1.0 u 11 u 80 U sou 24 23 23 23 039] lOU 

70 23 1.0U lOU 10U 11 u BOU sou 1.7 U 1.7 U 10U 10U lOU IOU 

02 000032 20U 20U 20U Z2U 16U 16 U 33U 33 UJ SOU 20U 20U 20U 

005 00065 1.0U lOU lOU 11 u SOU sou 1.7U 1.7 U lOU lOU lOU lOU 

600 370 l.iDU 10U lOU 11 u SOU sou 1.7 U 1.7U 10 u 1.0 U lOU IOU 
5 0.15 1.0 U 10U 10U 11 u SOU sou 1.7 U 1.7U 10U 10U lOU lOU 

5 039 1.0 U lOU 10U 11 u SOU sou 1.7 U 1.7 U 10U 10U lOU loui 
. 1J)U ]i>u 10U 11 u SOU sou 1.7 U 17 U 1.0 u 10U lOU IOU 

043 lOU lOU 10U 11 u 8.0 U sou 17U 1.7 U 10U 10U 1.0U lOU 

7100 lOU lOU lOU 110 u SOU sou 17 U 17U IGU lOU lOU lOU 

47 10 u lOU lOU 110 u SOU sou 17 U 17U 10U 10 u lOU IOU 

2000 10 u lOU lOU 110 u sou sou 17U 17U 10 u 10 u lOU lOU 

22000 lOU lOU lOU 110 li SOU sou 17U 17U lOU 10 u IOU 10 u 

S 041 13U 044] lOU 11 u sou sou 1.7 U 1.7 U 10U lOU •30] lOU 

012 13U 10U lOU 11 u sou sou 13UI 1.7 U] lOU) lom IOU IOU 

83 IJOU 10U lOU 11 u sou sou 1.7 U 1.7 U 10U lOU IOU lOU 

8.7 13m 10U) 1.0 u 11 u sou sou 1.7 U 1.7 U 10U lOU IOU IOU 

1000 lilU 10U 10U 11 u sou sou 1.7 U 1.7 U lOU lOU IOU IOU 

5 03 13U 10U 1.0 u 11 u sou sou 13U 1.7 U lOU lOU 1.0U IOU 

100 91 13U 10U 10U 11 u sou sou 13U 1.7 U 10U lOU lOU IOU 

21000 lilU 10U lOU 11 u sou sou lJU 1.7 U lOU 10U lOU IOU 

0.19 02Z) 10U 1.0U 11 u I.OU sou 1.7 U 1.7U lOU lOU lOU 0.78] 

190 13 U 10U 1.0U 11 u S.OU sou 1.7 U 1.7 U lOU lOU IOU IOU 

370 20 9.9 5.1 1 1 390^ 1 i rut 1 1 27lf 1 1 ISOI- 1 1 i2or 1 i »r 1 1 Tsr 1 2B 23 

- loiij iouj 1.0UJ iim SOU) SOU) i;7u 1.7 U lOU 10U lOU 1.0 U] 

13000 lOUJ 035] lom 11 m SOU) SOU) 1.7 U 1.7 U 10U lOU 032] 0.14) 

019 10 U 10U 10U 11 u sou sou 1.7 U 1.7 U . 10U lOU lOU IOU 

390 10 U lOU lOU 11 u sou sou 13UI 1.7UJ lOU) 10U) lOU IOU] 

700 13 lOUJ 023) IOUJ 11UJ SOU] SOU] 1.7 U 1.7 U loii lOU 1.0U IOU] 

680 10U 10U lOU 11 u sou sou 1.7 U 17 U lOU 10U lOU IOU 

37000 10U lOU ipu 110 u SOU sou 17 U 17 U 10U 10U lOU IOU 
- 10UJ lOU) IOUJ 11 m . SOU! SOU] 1711 17U 1.0 u lOU lOU lOU 

U SLOUJ 50UI sou 56U 40U 40U 8.4 U 84 U sou sou sou sou 
5 4J 10UI lOU) 10U 25U 19U 15 U 1.7 U 1.7U 10U iou lOU lOU 

100 1600 lOU lOU lOU 11 u sou sou 1.7 U 1.7U lOU lOU lOU lOU 

5 Oil 13 U 10U lOU 11 u SOU sou 1.7 m 1.7 UJ lom IOUJ lOU lOU 

1000 2300 0401 097) 10 u 11 u sou sou 1.7 U 17 U 0.17] lOU 041] 025] 

100 110 030] 0-S3I 043) 33] 23] 1.7] 0O6J 032] 0.49] 040] 039] 025] 

- 10UJ lOU] IOUJ 11U) SOU) SOU] 1.7 U 17 U 10 U lOU IOU lom 
5 2 085] 24 30 11U SOU sou 1:7 U 1.7 U 10U lOU IOU 1 [ 14' 1 

1300 10U lOU 1.0 u 11U SOU sou 1.7 U 1.7 U 10U lOU IOU IOU 

99000 lOU 10 u lOU 11 u sou sou 13U 1.7 U 10U lOU 10 u IOU] 

2 0016 lOU lOU 037] 1 1 120- 1 1 1 1 50- 1 28- 1 1 2ir 1 1 «• 1 1 rf 1 1 21- 1 1 wu 
10000 200 20 U] 048] 20UI 22 U) 16UI 16 U) 33U 33U 20U 20U 20U 20 UJ 

032 - - - - lOU - - lOU lOU 

3700 . . . - sou : . sou sou 
SI . , . . sou . - sou sou 
110 - - - 20U - - sou sou 
730 . . - . 20U . - sou sou 

244)billiO|»hMia| 73 . . - SOU - - sou sou 
032 - - . - SOU - - sou sou 

2,M}|nlinildliiene 37 . . . - sou - . sou sou 
2900 . . - lOU . . IOU IOU 

ISO . . - IOU . . IOU lOU 

150 . . - 030U • - a20u a20u 

ISOO . . . IOU . . 10 u IOU 

370 . . . - sou . - sou SOU 

2-NttroplMnd - . . sou - - sou SOU 

ky-DhMoralimidlM ai5 . . . sou . . SOU sou 
BNUiMniUhe . . . . . sou . . sou sou 
^Dfaiilro3<Mihy1phenol 3.7 . - . - sou . - sou sou 

. . - - sou . - sou sou 
3700 • - - • sou - - sou sou 
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TABLEAU! 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RBiSULTS 
2008 - 2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE; OHIO 

SmmpltUk 

SmmphDatK 

StmpkOtfik 

USEPARi 

Ma TtpWMlw 

k 

VAS-U 
CW-3t443-niU$'KMV-nS 

4MS/IBCS 

Viis-1« 

GIV.3M«S>lliaf-Ja0^4l7 

45-SOftBCS 

VAS'U 
Gt¥-3$443'J11ta$'KMV-€3t 

tl/tWBi 
Sk^ftBGS 

VA$-U 
GMMM«S-11170».kMV-aJ9 

nAvum 
CM5/t0GS 

VM4 
CIVJfMS-III7»iCMK-OIO 

llAVUOk 
C5:»/»BGS 

VAS-U 
GIV>3N<S-fllM-KMV-MI 

iiAiAPm 

TSrTkftBCS 

VAS-U 
C¥f-aM4a-m$o^KMV-oa 

1V>«OOPf 
TSSBfiBGS 

VASrU 
CWSSUS-UUOS-KMVrSa 

iviJiaoai 
BSSS/tBGS 

VAS-U 
GW-3M4S-niSmKMVTSt4 

jt/ispats 
ssmfiBcs 

VAM4 
GIV-3M43-lffMt-KMV«M 

IIAVM 
SSSBftBGS 

VAS-14 
GVf-m»'nts4s-KMv-m 

tviwuas 
rsfiBcs 

VAS-U 
G¥hm4s-tsms-sMV'm 

ivsms 
SS^ftBCS 

2.0U lOU 

B«ao(»twOp«yi» 

bii(20don»fl70rt»r 
U^Blhylheiyl)phlM.te (DBH^ 

a««y"« 
DibmOOi] 

OMiylpMtthli 
Diimthylpbtelata 

• (DBF) 

Heudiion 

Ifidna(i;i3«il)ii)rint 

nimipylM 

lao 
3.4 

2300 

3700 

11000 
(U9 
3700 

0iQ9 

1800 

110 

0in2 

4J 

» 
18DOO 

M 

37 

29000 

3700 

isbo 
1500 
0M2 
OJft 
230 
AS 

009 
71 

014 
012 

OObM 
14 

038 

lOU 

10U 

2J)U 

SOU 

030U 

O20U 

10 U 

O30U 

lOU 

IJOU 
030V 

a20u 
O20U 

O20U 

O20U 

lOU 

lOU 

iou 
200 
lOU 
sou 
10U 
OJDU 
0120U 
10U 
iou 
1.0U 
iou 
10 u 
ojoii 
02bu 
O30U 
IOU 
lOUI 
IOU 

(UOU 
IOU 
O20U 
10 u 
iou 
IOU 
sou 
oaoii 
lOU 
02bu 

20U 
IOU 
oou 
sou 

OJOU 
O30U 
lOU 

OJDU 
IOU 
lOU 
020U 
020U 

O30U 
OJOU 
OJOV 
IOU 
10 u 
IOU 
20U 
0»J 
sou 
lOU 

ooou 
OJOU 
lOU 
IOU 
IOU 
lOU 
10 u 
a2DU 
02DU 
O20U 
lOU 
IOU 
lOU 

O20U 
IOU 
qjou 
IOU 
IOU 
IOU 
sou 
QJOU. 

IOU 

OJDU 

20U 

IOU 

20U 

SOU 

OJOU 

OJOU 

IOU 

(UOU 

lOU 

lOU 
QJOU 
QJOU 

a20u 
a20u 
a2ou 
IOU 
IOU 
IOU 
20U 
IOU 
sou 
IOU 
ooou 
QJOU 
lOU 
IOU 
IOU 
IOU 
lOU 
wu 
OJDU 
OJpU 
IOU 
lOU 
IOU 
(UOU 
IOU 
(UOU 
IOU 
IOU 
IOU 
sou 
QJOU 
IOU 
(UOU 

Aneik (dhiohed) 
iMd 

LcMl(diwilnd) 

10 

10 

IS 

IS 

.4X5 i: 
0O4S - r 

570' njt lOJf SU* 11* 

IW" 

07 

1.7 

70 

94 

42 

032] 

70 

ioo 

S4 

4.1 

10* 

40* 

0061 
63 

030J 

AUcoi 

J-Ttm 

dfai unto erf mfch 

rIdntfflidihoM 
• WL)i. 

R-Tto 

U-TlitpinnMlirwHiiatektaclcd. Ilie 

UJ - Tlie parameter wu not dctcctid. The 
luultoHoDUmlt 

le nuBwriat valuti Is die • 

-NbtappOofale. 
I I -ConcMrallonMitnitallaniiiiillcibbcriliria. 
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TABLE A4.4a 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008 - 2009 

SOUTH DAYTON DUMP AND LANDFILL STIR 
MORAINE OHIO 

SMmpltiik 

SmupkD^tm 

SMirffDqrtfc 

VAS-15 

GVMOiS-liaaOB-^KMV-VH 

iMaaaf 
as-M/tfcs 

K4S-I5 
IMS-]»9DI-KWV-fl 

tvwiom 
0-is/taGS 

VAS-t5 

GHkSMIS-TMMf-ICMV^ 

iM«af 

VAS-t5 

CW-3M«-I2090^ICMV-0^ 

lW90i 

4&MftBGS 

TapWater 

a b 

1,1.1-TrieMon»<hm 200 910O 13V 13U 13U 13U 
1,177T«lndiliinMlhiM - 0367 1318 1318 1318 1318 
143-TMiloroclhm 5 024 1318 1318 1318 1318 
1.1-DkMoracth>ni - Z4 13U 13U 13U 13U 

7 340 13U 13U 13U 13 U 
70 23 1.0 U 13U 13U 13V 
02 03DOB2 ZOU ZOU ZOU ZOU 
035 ftlMM 13U 13U 13U 13U 
600 370 13U 13U 13U 13U 
5 015 13U 13U 13U 13U 
5 039 1318 1318 LOU) 1318 
- - 13U 13U 13U 13U 

75 043 13U 13U 13U 13U 
iOulnm (Mtdiyt cDiyl lulom) (MBK) - 7100 10U 10U 10V 10 U 

- 47 10U 10U 10U 10U 
4-Mclhyl4|Mnluiom QAalbyl liebutyl lulane) (MTBK) 2000 10U 10 U 10U 10U 
ACMOM 22000 10U 10U 10U 10U 
klUBK 5 0.4! I3U 13 V LOU 13 U 

- 012 13U 13U LOU LOU 
- 85 13U 13U LOU 1.0 U 
• 8L7 13U 13U 13U 1.0 U 

Orbandbttlfldc - 1000 13U 13U LOU 1.0 U 
9 02 13U 13U 13 U LOU 

100 91 13U 13U 13U LOU 
tolovoclhint - ZIOOO 13 U 13U 13 U 13U 

- 019 075) 030) 024) 023) 

- 190 13U 13U 13U LOU 
70 370 23 54 7.9 73 
- - 1318 1318 1318 1318 

CydohauM - 13U 034) 046) 045) 
. 01S 13U 13U 13U 1.0U 

Dkhiaradiflwironiclhuw (0012) - 390 1318 1318 1318 1318 
700 15 1318 1318 02D) 020) 

. 680 13U 13U 13U 13V 
McO^lMtole . 37000 10 U lOU 10U 10V 
Methyl cyddwnnc - - '13U 13U 13U 13U 
Methyl lert butyl ether (MTBE) - « S3U 53U 53U 53U 
Methylflie chloride 5 4J 13U 13U 13U 13U 

StyrcM 100 1400 13 U 13U LOU 13U 

Tetrechlofoetheoe 9 Oil 13 U 13 U 13U 13U 
Toluene 1000 2300 017) 054) 071) 034) 

tni».17-DicMaraethm 100 110 025) 038) 042) 058) 
- - 1318 13V) 1318 1318 
5 2 1 tf 1 1 rf 1 !«• 1 16' 1 
- 1300 13U 13U 13V 13V 

- 59000 1318 1318 1318 1318 
Vinyl chloride 2 0016 13V 13U 15 14 1 
Xyt«e(iol>!) 10000 200 ZOU) 2318 23 V) 2318 

VAS'lS 

CW-3im-12BM-KMV-m 

IMOOM 
5M5/kBCS 

1.0 u 
ii)i]; 

ijivi 

IJU 
lilU 

lAU 

20V 

IJOU 

lilU 

lAU 
ii)m 
1i>U 

lAU 
10 u 
10 u 
10 u 
10 u 
IJOU 

IJOU 

lilU 

IJOU 

IJOU 

lilU 
1i)U 

lilU 

1i)U 
1JIU 

30 

1,0 U) 

0391 

13U 

1.0UI 
13U) 

13U 

10U 

13U 

S.0U 

13 U 

13U 
13U 
03BI 

043) 

13UI 
2.9 

13U 

13U) 

K<S>r5 

cw-jOMJ-uooao-jniv-OTf 

I2^«0I 

SS^ftBGS 

13U 

13UJ 

13UJ 

13U 

13U 

1.0U 
20U 

13U 

1.0U 

13U 

13U) 

1.0 U 
13 U 

10U 

10 U 

10U 

10U 

13 U 

13U 

13U 

13U 

13U 

13U 
13U 

13U 

13U 

13U 

33 

13UI 

0.42J 
13U 
13 U) 

13UI 

13U 
10 U 

13U 

53 U 

13 U 

.13U 

1.0 U 

0.44) 

049) 

i3UI 

Z4 

13U 

13 V) 

VAS-tS 

cw-U443-t2osei-Kkn^ 

ij/vaau 

»A5fiBCS 

13U 

13 U) 

13 U) 

13U 

13U 

13U 

Z3U 

13U 

13U 

13U 

13 U) 

13U 

13U 

10U 

10U 

10U 

10U 

13U 

13U 

13 U 

13U 

1.0U 

13U 

13U 

13U 

13U 

13U 

13 

13 U) 

035) 

13U 

13U) 

13U) 

13U 

10 U 

13U 

53U 
13U 
13U 

13 U 

038) 

13U 

13UI 

27 

13U 

13V) 

K«S-f5 

CW^8443-l2«Mi. KMV-8 
I 

Si-79flBGS 

13V 
13 V) 
13U 
13 U 
10U 
13V 
ZOU 
13U 
13U 
13U 
13 V) 
13U 
13U 
10 U 
10 u 
10U 

10U 

13 U 

13U 

13U 

13U 

13U 

13 U 

1.0 U 

13U 

13U 

13U 

12 

13IJ) 

057) 

13U 

13V) 

13 V) 

13U 

10U 

13U 

53U 

13U 

13U 

13U 

0.44) 

13V 

13V) 
1.7 

13U 

13V 

K45-r5 
CH^3M43-i2090^l 

JB-TSftBCa 

LOU 

13 V) 

13 U 

13U 

LOU 

LOU 

23U 

13U 

13U 

13U 

13U) 

13 U 

LOU 

10U 

10U 

10U 

10 U 

090) 

13V 

13U 

LOU 

13U 

13U 

13U 

13U 

13U 

13U 

93 

13U) 

037) 

13U 

1318 

1318 

13U 

10U 

13U 

53U 

13U 

LOU 

LOU 

0.45) 

13 U 

13 V) 

Z1 

13U 

13U 

VAS-W 

GM^3fM5-l209a8-KMV-OU 

IW098 

7M0/93CS 

13V 

1318 

13U 

13U 

LOU 
LOU 
ZOU 

LOU 
13U 
LOU 
1318 

13U 

13 U 
10U 
10U 
10 u 

10U 

050) 

13U 

13 U 

13 U 

13U 

1.0 U 

13U 

13U 

13U 

13U 

9.9 

1318 

042) 

13V 

13V) 

1318 
13U 

10 u 

13U 

93U 

13U 

13U 

13 U 

041) 

LOU 

1318 

25 

13U 

13 U 

VAS-t5 

CW-3M4M2I008-iafV^ 

l^«900l 

m^/tBcs 

13V 

1318 

1318 

1318 

13U 

1318 
ZOU 
13U 

1318 

13V 
1318 

1318 

1318 
10U 
10U 

lOU 

10U 
037) 
13U 

13U 

13U 
13U 
13U 

1318 

13 U 
LOU 
13 U 

M) 

1318 

030) 

13U 
1318 
1318 

13U 

10U 
1318 
53U 

13U 

1318 
1318 
0.49) 
034) 
1318 

35 

13U 

IJO) 

K«S-f5 

CIV-3MI5.|2]00I-ICMV-«S 

IVI8M08 
B30/I3CS 

13U 

1318 

13U 

1.0 U 

LOU 

13U 
ZOU 
13U 

13U 

13U 
1318 
13U 

13U 

10U 

10U 
10U 
10U 

OMJ 

13U 

13U 

13U 

13U 

LOU 

13U 

13U 

LOU 

13 U 

24 

1318 
0Z7) 
13U 

1318 

1318 
13U 

10 U 

13U 

53V 

13U 

13U 

13U 

027) 
071) 
1318 

13 

13 U 

13 U 

30* IS- 27)' 

ZOU) 23 V) ZOU) 2318 2318 2318 ZOU) ZOU) 

27-rOiybte(l<M«»pnp>») (bta(M3iloiotaopfopyl) dhai) 
TAS-THcMorophoioI 
233rTVfch)ora|ihnol 
Z3.Didilarophml 

Z4>pii4UU|ihenol 

2A-DiiilliololiiaM 
ZOU^phOiakn 
ZOdonphenol 

2-M«lliflph<npl 

2pNllniuiUine 

^-Nilraphand 

r-DkM 

•Zflwlhjrlphe 

4Oil0R^n 

032 

37110 

6.1 

110 

730 

73 
022 

37 

2900 

180 

190 

1800 

37D 

0.15 

13U 

S3U 

53U 

ZOU 

ZOU 

53U 

93U 

53U 

13U 

13U 

OIO.U 

13U 

ZOU 

ZOU 

SOU 

ZOU 

53U 

ZOU 

ZOU 
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TABLBA4U 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2000^^ 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE OinO 

SmmpltLoemtlme 
Stmfklps 
SaavribOite 
Sm^Dtftk 

USEPAIU 

MCL 

VA&-U 

GVf-3H43-13am-KMV-9H 

1WM 
SS^ftBCa 

VM5 

GHUSM«M2^ICMV-075 

liAoam 
40-4SfiBG8 

VitS-fS 

GW.3U43-t2^KhtV-07t 

I^^aoof 
45^ftBGS 

VABfli 

G¥f-3$t4S^12Pm-KMV-077 

45-mftBC8 

DmpM 

VAS-IS 

GW-3$443-t3BmiKMV^n 

IWMOf 

SO^ftKS 

ViU-li 

GW-m4B-120m-KhlV-t79 

iwm 
S^/tBGS 

ViU-15 
GW-3i415-12m§-KhlV-m 

IMMOi 
»45flBGS 

VAS-IS 
Gw-3§4a-inm-Khiv-cn 

iwm 
tS-n/lBGS 

VAS-IS 

GMMMttriaOm-JOfV^ 

limuts 
79-75/1BGS 

VAS-15 

GWSSUS-ITtSOS-KMVStS 

ivsviats 
7S^/tBGS 

VAS-U 

GWSSHS-mOBS-KMV-m 

mwum 
9S45/tBGS 

VAS-15 

GW-3§t43-ni9e5-KMV-m 

IVI9MM 

•5-«ABC5 

UU 

Aca^thyla 

Bip(»nyt(i.14l^l) 

Ui(MlonMlhyO*ll» 
(DBHP) 

Buiyi b^lpliiMliie (BBF) 

DUK 

PIcilqfphdHbto 

bimctfiylphihahto 

DMulyiphlh.hli{DBI>) 

DtfWKlyl phttubti pn0P) 

nuome 

1 

50 

1«dma(lXS<aifymm 

bpMM 

N-NRra 
HMIRK 

1M 

3.4 

2200 

3700 

11GG0 

029 

37D0 

0029 

0JD9 

0J9 

1800 

110 

0in2 

4.8 

2.9 
niwiyp 

1500 

1500 

OiMZ 

086 

220 

4J 

0029 

71 

ai4 

ai2 

00096 

14 

056 

11000 

1100 

iou 
IJIU 

2i>U 

5.0U 

OJDU 

OJOU 

IHU 

02DU 

1AU 

liiu 
a20u 
0120U 

(UDU 

OJOU 

O20U 

1J>U 

1.0 u 

1i)U 

zou 
liiu 
Situ 
1.0U 

0L20U 

O20U 

IJOU 

IJOU 

1AU 

l.pu 
Ijpu 

o.»u 
OJIU 

OJOU 

IBU 

lOU 

1i)U 

OJOU 

IJOU 

lUOU 

IJOU 

LOU 

UU 

OiOU 

(UOU 

1J)U 

OJOU 

AciBric 

Annie (dinohftd) 
Lnd 
UMCdMvcd) 

10 

10 

IS 

IS 

OiMS 

oois 
12 

1 ".r 1 1 sw 1 **• 1 ««• 1 \ iuf 1 1 «"• 1 1 1 1 sue 1 s6jr 1 1 • «*• " 1 wi- 1 
roj 

1 1 1 4IJ- 1 jT.r 1 1 1 1 . ittf- . :i |. 1 1 1 njf 1 IS? .. . 1 1 1 

d in milt ol mkiocvuM pn Ubc (Iig/L) u 

^ Tht ptnmcin tta porillvely idmliflid; hoWmr, Oil • 

R • tilt pMincttr WM icJicM. 

U-11iepanmciBrwunotdetactod. Then 

IQ.Ihep 
n limit 

• •Not.ppllc.ble 
I I -Gonemtiitiaowug 
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TABLE A44B 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYHCAL RESULTS 
2008-2009 

SOUTH DAYTON DUMP AND LANDHLL SITE 
MORAINI^OHIO 

Sample LMadoK 
Samptellk 
Saii^lMe 
SampleDeplk 

VAS-K 
CWJM«3-12100i-KMV-a 

1VI4MM 

VAS-1S 

G¥f-3SU3-inm-KMV-0S7 

IVIftWOi 
S»-IOO/»BCS 

Vil5-17 
CWMtt-ll20»KM1^ 

SS^JIBCS 

VAS'tr 
CW-UM-USSBS-KhlV-^lt 

lysQMOs 
3MO/I0CS 

V4S.I7 
GWMO-IMOf-KMV-Wf 

iXMM 
4BrB0/taGS 

VAS-t? 
GW-mQ-imOSrKhlVSBO 

iVtfisos 
5»4S>IBGS 

VAS-17 

CIV^M|3-I20I»iCMV-45] 

1WOOS 

5540/1BCS 

iWset 

5O45/k0CS 

Vii5-17 
CIV4i«0-1M2Of-ICMV453 

iwm 
a-TSft^ 

VAS-17 
GW-as*tSri20US-iaiv-tBt 

IMMOl 
70-75ftBCS 

VAS^17 
cwssMS-nom-iaiv-qa 

-kwxm 
7MDA0CS 

VASA7 

CMUOM3-I1050f-KMV4S5 

I^^OOOi 

0M5ABGS 

USEPABtglm 

TepVfetee 

b 

l.l^-TMcMoratlhanc 200 9100 S0U sou lOU IOU IOU IOU IOU IOU loii 
1.i;U-T>lncliloraathinc . 0067 50m SOU) 10U IOU lOU IOU IOU IOU IOU 

Ll^lVkhlomriim 5 OM 50U sou 10U IOU IOU 10U IOU IOU IOU 

Ll-Uichloroclhu* 2.4 90U sou 035) OOO) lOU IOU IOU IOU 10 u 

7 340 50U sou 10U IOU IOU IOU IOU IOU IOU 

i;U-T^fchlonbinm» 70 23 S0U sou 10U IOU IOU IOU IOU IOU 10 U 

02 0.00052 10U 10U 20U 20 U 20U 20U 20 U 20U 20U 

005 0.0065 50U sou iou IOU IOU IOU 10 U 1.0U 1.0U 

X24NdilaraliBu>nt 600 370 50U sou 10U 1.0U IOU IOU 10 U 10U IOU 

I^OidilerOTihm 5 0.15 &0U sou IOU IOU IOU IOU 10 u IOU IOU 

5 039 50UI SOU) IOU IOU 10 u IOU IOU IOU IOU 

. . SOU sou lOU 1.0U 10U IOU lOU IOU IOU 

75 0.43 50U sou lOU 10 U 10U IOU 10 U IOU IOU 

- 7100 SOU sou IOU IOU IOU loii IOU IOU IOU 

^H*nInnl . 47 SOU sou IOU IOU IOU IOU IOU IOU IOU 

. 2000 SOU sou IOU IOU IOU 10 u IOU IOU IOU 

Acetone - 22000 SOU sou IOU IOU IOU) IOU) IOU) IOU) 10 m 

Beneew 5 001 50 U sou a75) 065) 027) IOU IOU IOU 10U 

- 0.12 S0U sou IOU IOU IOU IOU IOU IOU IOU 

BroiMtem - 53 500 sou IOU IOU IOU) IOU) IOU) 10U) 10UI 

- 57 50 U sou IOU lOU IOU IOU IOU IOU IOU 

ariMuidlHitMe - 1000 90U sou IOU IOU 1.0 u IOU IOU 10U IOU 

Cftwn tetieJJoitde 5 02 50U sou IOU IOU 10 U IOU IOU 10 U IOU 

100 91 50U sou S9 60 020) IOU IOU 10U IOU 

laimhuie 21000 SOU sou 001) 032) 1.0 u IOU IOU IOU IOU 

ai9 SOU sou IOU 10U 1.0 u IOU IOU IOU 10U 

190 SOU sou IOU 10U IOU IOU IOU IOU 10U 

70 370 1 iser ] 1 ISO^ 1 1 026) 021) IOU IOU lOU IOU 10U 

cto-l,M)id,km>propene - SOU) SOU) IOU IOU IOU 10U 10U iou IOU 

- 13000 sou sou 034) 021] 023) IOU 10U 0.17) IOU 

- ai5 sou sou IOU 101) 10 U IOU 10 u IOU IOU 

- 390 SOU) SOU) IOU 101) IOU IOU 10U IOU IOU 

TOO 13 SOU) SOU) 020) 020) IOU IOU 1.0 u IOU IOU 

. 650 sou sou IOU 10U IOU IOU IOU IOU IOU 

Methyl ecetile . 37000 SOU sou 10 u 10 U IOU IOU IOU IOU IOU 

. sou sou IOU IOU IOU 1.0 u IOU IOU IOU 

Mtthyl left bulyl cito (MTBE) - 12 2SU 35U sou SOU sou sou sou sou sou 
\M-,X » i-Mnrlrla neRyicne cnonoe 5 4J sou sou 10U IOU 10 U IOU IOU IOU IOU 

Styi^ne 100 1600 sou sou 10U 10 u IOU IOU IOU IOU IOU 

5 ail sou sou 10U 10 u 10 u 10U IOU 10U IOU 

TdMen. 1000 2300 sou sou 052] 061) 030) 10U 10U 034) lOU 

tni«.1>DlcMaeeelhene 100 110 sou sou IOU IOU IOU IOU 10 U IOU IOU 

tnn.-13-DlcMDRipfopcnc . som SOU) IOU IOU IOU IOU IOU IOU IOU 

5 3 1 4.r 1 1 . a.< 1 1 1.0U IOU IOU IOU IOU 1.0U 10U 

. 1300 sou sou IOU IOU IOU IOU 10U IOU IOU 

- 59000 sou sou IOU 10U tou 10U IOU IOU 10U 

Vinyl dibrfde 2 0016 1 -• 1 1 77- 1 071) 03S) 022) 0.95) 10 15 1.9 

10000 200 ion 10UI 20U 20U TOU 20U 20U 20U 20U 

032 10U IOU IOU IOU . . -
2^0.Tridilerophcne{ - 3700 sou sou SOU • sou - - -
2AA.THdilora|ihcnol - 6.1 sou sou SOU - sou • -
2A^Hchleni|ibenol - 110 20U 20U 20U - 20U - -
2A4}imd)iyIphnal - 730 20U 20U 20U - 20U - - -
2AUinltraitail - 73 sou sou SOU - sou - - -
24-blnilrotDiiim - 022 SOU sou SOU • sou - - -

. 37 sou sou SOU - sou T 

2-OilaeaM^lhetane . 2900 10U 10U IOU - IOU -
- ISO lOU 10 U IOU - IOU - -

^Mealyln•|lhthelcnc . 150 OTOU Q2DU 020 U 020U - -
^Melhylphenol - 1500 10U IOU IOU IOU) • • -
2>Niira>rillm . 370 20U 20U 20U 20U - -

- 20U 20U 20U - 20U - - -
^-DfaMorabcnildme . 0.15 sou sou SOU • sou - - -
iNltnuUllne . . 20U 20U 20U - 20U - • -

- 3.7 - sou sou SOU - sou • • -
. - . 20U 20U 20U - 20U - - -
- 3700 • 20 U 20U 20U 20U - - • 

IJOU 

1i)U 

1J)U 

IBU 

IJU 

li)U 

2i>U 

IJDU 

IJOU 

IJOU 

IJOU 

IJOU 
1J)U 

10 U 

lOU 

lOU 

10 UJ 

IBU 

1DU 

1AUI 
iDii 
ijoii 
1i)U 
10U 
iBii 
IBU 
1.0 u 
1.0 u 
1.0 u 
1.0U 
1.0U 
1.0 u 
10 u 
10U 
10 u 
10U 
50U 
10U 

10U 
10U 
0.17J 
10U 
10 U 
10U 
1.0U 
10 U 

M* 

10U 
10 U 
10U 
10U 
10U 
lOU 
lOU 
10U 
10U 
10U 
10U 
10U 
10U 
10U 
10U 
10U 
lom 
10U 
10U 
10UI 
10U 
10U 
10U 
10U 
10U 
101) 
10U 
10 u 
10U 
10U 
10U 
1.0 U 
10U 
10U 
10U 
10U 
S0U 
10U 
1.0 u 
)0U 
10U 
10U 
1.0 U 
1.0U 
10U 
I0U 
2.^ 

2.0U 

10 U 
10 U 
1.0 U 
0.54J 
10U 
10 U 
XOU 
1.0 U 
10 U 
1.0 U 
10U 
10U 
10U 
1DU 
1DU 
10U 
10U 
10U 
10U 
10U 
10U 
10U 
10U 
1.0 u 
10U 
10U 
10U 
10U 
10U 
10U 
10U 
10U 
10U 
10U 
10 u 
1.0 u 
020) 

10 u 
10U 
10U 
0.19) 
10U 
10UI 
10U 
10U 
10U 
30* 
lOU 
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TABLE A4^ 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTKAt RESULTS 
2003-2009 

SOUTH DAYTON DUMF AND LANDFILL SITE 
MORAINROHIO 

SMOAIOC 

SmmfkDMm 
StmpkD^ 

4^llnuil1lm 
fNlbsphnd 

AnlhracM 

Andni 

bb(iOiloraMlHacy)iiiilliH» 
l>li(M3ilonMhyi)«l.ir 

Bulylh«a]rlphlh.Me(BBP) 
CipMlklam 
aiteole 

DIbe 
Dite 
DMiylphthahle 
Dimethyl phlhilalc 
Dl4t-biitytphihdele<pl 
Dh>«lyl|>hlhehle(DhpP) 

nuerm 
HeucMeh 

HRkMoraeydopenlidk 
HenMonilhm 
IiukM(UM)iyithe 

N-NHraaodiph^hmlne 

Ancnle 

AlMfrfc(dlMOh«(l) 

IMS-15 VA5-15 VAS-I? V3S-I7 K45-I7 V4S-i7 V4S-17 Vi4Sfl7 V4S-I7 KIS-17 V4S-17 
CW-3M4^i»OdO-jaKV-4>4 CIV*30448-l2f00O>mfV-4l7 cw-atua-nim-KMv^j CIV'30443>lf200t-KMV^ CW-3M4i:iMI03^JCMV-O«9 cw^OMS-izofoo^kjMV-no CMU0443-l20f00.JUn^ GMk3fMS-I202b0-XMVO52 GIV-38443-l24aOO-ICMV-4fi3 CIV-3M43.12020i^MyV-0S4 cw.3i«43-i;uzo»-jafv-OB 

I^^OMOf 13<VOOOOO itaoMoi itaoMoo I^bXMOt iwoflo IWOOO itoaoBo 13^000 IZAOMi izoaoM 
OMS/kOCS SB-100/IBCS aaasjtBcs a5-40;tBGS 45^>kBGS SM5>»BCS ssn/tBcs 6MS/kB6S SS-TB/kBCS 70-75/1BCS 75-mfiBGS 

LntU 

TmpWattr 

fe 

034 2JDV 20U 20U . lOU - - - . . 
. 20U 20U 20U zou . 
in 13U lOU 10U 10U . . . 
3.4 23U 20U zou zou . _ . . 
- SOU sou sou sou . _ . . 

2200 02DU a2ou 030 U 030 U . _ . . 
- 02DU 0200 030U 030U . . . 

3no 10 U lOU 10U 10U . . _ . 
11000 O20U 020U 030 U Q30U . . . 
029 lOU 10U 10U 10U . . . 
3700 10U 10U 10U 10U . _ . . 
01129 OOOU O20U O20U oaou . . . . 
nnmo 0L20U O20U 1 osb- 1 1 oaou - . . 
0029 0L2DU O20U 020U OZDU . . . 

- 020U O20U 030U qjDu . . 
029 onu 020U 030U 030U . 
laoo 10 u lOU 10U loy . 
110 lOU 10U 10U 10U i . . 

O012 lOU lOU 10U lom . . . 
20U 20U 20U 3-0 . . 

35 10U 10U 10U 10 U . . . 
18000 oou oou sou uui . _ 

- 10U 1.DU 10U lOU .i 

09 OOOU O20U 03DU 030U . _ . 
OOQ29 020U 020U 030U 0t20U . . . 

37 10U 10U 10U 10U . . . 
29000 1.0 U 10U 10U 10U . . 

- lOU 10U 10U 10U . . . 
3700 10U 10U 10U loy . . 
- 10U 10U 10U 10U . _ . 

1500 O30U 030U 035 030U . . . 
1500 dlou 03b U 030U 020U _ . 
0042 030U OJOU 030U a2pu _ . 

lOU 10U 10U 10.U _ . 
220 10U 10 u 10U lom . _ 
43 10U 10U 10U lOU .. . 

0029 O20U (UOU O30U gjpu . , 
71 10U lOU 10U 10U . . 

014 O20U OOOU' 030U 03pU . . . 
012 1.0 u 10U 10U lOU - . -

OOOW loii 10U 10U 10U . . _ 
14 10U 10U 10U 10 u , _ 

056 sou sou sou sou . . . 
- 030U (UOU ozou 020U . . . 

11000 10U 10U lOU 10 u . _ . 
1100 030U (UOU 037 030U " " 

0J049 1 563* I ttr 1 asJf 1 3oy 1 354' 1 

Z3 

30J 1 117- 1 1 10* 1 43J 

43 

O04S -
Z3 S9 ISO 

43J 

43 - 1 lor 1 3M' 1 97.ir 1 264- 1 41.* |i Z3 1.0U 1 i2L4^ 1 S9 ISO 

43J 

43 
-

Z3 
. 

S9 ISO 

43J 

43 

VAS-I7 
CM^JMiSrf2a^JCMV^ 

twam 
J945ABCS 

a.?* 

Ui • The penmeler WM: 
quuitHallanbmit 

-NoteppUmUe. 
I 1 Coweenbelkn wte gimla dim eppUciblecrllBla. 
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TABUA44a 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008 - 2009 

SOUni DAYTON DUMP AND LANDFILL SITE 
MORAINROHIO 

StApfalOr 

1.1.1-TikHo 
UXl-'Mrm 

1.1-Dkhloratlhm 

lil-DkMoratdim 

IJ^Trfchfcmibaugn 

l>DlbRni»Milorapn]|«N pBCF) 

liMMbracnatttunc CBthylm dibfomidc) 

l^DkMontenm 

liZ-DicMcralluni 

1.2-DkManpnpm 

13-DlchloiPtWM 
t^DkMontanttm 
^Bulanlm> (Kfa%l athyl ketone) (MEK) 

ZpHcMnene 
4-MclhyMfntanene (Methyl ieobulyl ketone) (MIBK) 

• (Methyl bromide) 

Cbfbendtauifide 

ailerefenn(TrfeMetom 

Chloromethine (Methyl 

de-I^DtdUoroethene 

cb-13-DichJoropropene 

Cydohnm 

DtbronuKhloramcthuic 
Dkhterodlfluorometheii e(CF&12) 

Methyliert butyl ether (Mnq 

Metl^tme chloride 

Tol 

bim-I^Dichlot 

tnne-1>Dlchlof 

Vnyldtloffck 

XytaneOotol) 

(OOll) 
i(Fieonll3) 

2^-0*ybii(l<hlort)pit)pM») (bie(20iloiolio|eopyi) cthei) 
ZAS-Trichlerophenoi 
l4A-TrkhlerophenoI 
2^I>khIarophenoI 
ii^Nniethylphenol 
X4-Dlnltrophcnal 

X4>DlnllrotBlucM 

2A-DbUiretoluB)c 

2-Ghloropheiiol 
2-Mcthyina|ihlhid 

2Methylphenol 

U'-Oichkii 

U4)lnl 
4-Bnm 

V4S-I7 V4S-I7 V4S-I7 V4S-19 V4Srl9 V48>19 V4S-I8 

CW-38MS-13890B-ICMV-OS7 CIV-38643-120«e8i|CMV-058 GM^38443rl20f08-ICMV^ CW-3M43-l21508rOD-189 G1^3S463-f2IS0f-OO-I98 CW-38f6S-]2]508-Of>-f9l CI^3M4>>|2l58MM>-ia2 

twm 12%»pf ivisooaf 12/ISMai 12/ISO908 i2AS/2M 

8S-MABCS 9B4SftBC3 9S-]00/»BCS 17-22A8CS thnftncs 32-37A3CS 3741/9 BCS 

USEPO KtghmlSmmlHi 
Ueub 

MO. 

m 

teylVetar 

» 

200 9100 13U 13U 13U 13U 13 U 13 U 13U 

. Boa 13U 13 U 13U 1.0 U 13U 13U 13U 

5 024 13U 13U 13U lOU 13U 13U 13U 

2J4 053) 0.62) 045) 0.43) 13 U 13U 022] 

7 340 13U 13U 13U 13U 13U 13 U 13U 

7D 23 13U 13 U 13U lOU 13U 13 li 13U 

02 ojom? 2X)U 23U 23U ZOU ZOU ZOU ZOU 

005 0X069 13U 13U 13U 13U 13 U lOli 13U 

600 370 13U 13U 13U 13U 13 U loii 1.0 U 

S 0.15 13U 13U 13U 13U 13U 13U iou 
s 039 13U 13U 13U 13U 13U 13 U iou 

. 13U 13U 13U lOU 13U lOU 1.0 u 

75 043 13U 13U 13U 13U 13U 13U 13U 

, 7100 lOU 10 U lOU lOU lOU lOU IOU 

, 47 lOU 10 U 10 U lOU lOU 10 U 10 u 

. 2000 lOU 10 U 10 U lOU lOU lOU 10 u 

, 22000 lOU 10 U 10 U loii lOU lOtl IOU 

S 041 13U 13U 13U 1.0U 1.0 U 13U lOU 

. 0.12 13U 13U 13U 13U 13U 13U iou 

. 83 13 U 13U 13U 13U 13U 13U 13U 

. 07 13U 13U 13U 13U 13U 13 U 13 U 

. 1000 13U 13U 13U 10U 13U 13U 13 U 

5 02 13U 1.0U 13U 13U 1.0 U 13U 13U 

100 91 13U 13U 13U 10U 13U 13U 13U 

21000 13 U 1.0U 13U 13U 13U 13U 13U 

. 019 13 U 13U 13U 10U 13U 13U IOU 

. 190 13U 13U 13U 13U 13U 13U IOU 

7D 370 13U 13U 13U 13U 13U 13U 13U 

. . 13U 13U 13 U lOU 13U 13U IOU 

. 13000 13U 13U 013I 0.14) 020) ai8) 020) 

. 015 13 U 13U 13U 13U 13U 13U lOU 

. 390 13U 13U 13U 13U 13 U 13 U lOU 

TOO 15 13U 1.0 U 13U 1.0 U 13U 1.0 U 13U 

680 13U 13U 1.0U 13U 1.0U 1.0 U 13U 

. 37000 lOU lOU 10U lOU 10U 10 U lOU 

. . 13U 13 U 13U 13U 1.0U 1.0 u 13U 

. 12 025) 049) 047) SOU sou sou sou 
5 43 13U 13U 13U 13U 13U 1.0U 13U 

100 1600 13U 13U 13U 13U 13U 13U 13U 

5 Oil 13U 13U 13U 13U 13 U 13U 13U 

1000 2300 13U 13 U 024) 23 14 12 032) 

100 110 13U 13 U 1.0 U 1.0 U 10U 13 U 1.0 u 

. . 13 U) 1.018 13U) 13 U 1.0U 1.0 U 1.0 u 

s 2 13U 13 U 13 U 13U 13U 1.0 U 13 U 

1300 13U 13 U 1.0 U 13U 13U 13U 13U 

. 99000 13U 13 U 1.0 U 13 U 13U 13U 13 U 

2 O016 1 29* 1 1 IT- 1 - ir 1 1 027) 0.91) 048) 1 
10000 200 23U 23U 23U ZOU ZOU ZOU ZOU 

032 13U 13U 1.0 U . 
3700 . S3U SOU SOU -
6L1 . SOU SOU SOU -
110 . 23U ZOU ZOU -
730 . UU ZOU ZOU -
73 . SOU sou sou -

022 . SOU sou sou r 

37 . SOU sou sou 
2900 . 13U 13U 13U -
180 . 13U 13U 13U -
150 . 020U 0.20 U a2ou • 
1800 . 13U 13U 1.0 u -
370 . 2.0 U ZOU ZOU -
. . 23U ZOU ZOU -

019 . SOU SOU sou • 
. . ZOU 23U ZOU -
37 . SOU SOU sou -
. . ZOU ZOU ZOU -

3700 . . ZOU ZOU ZOU -

VAS-t9 
CW.9$44S-aJ5e$-DD-133 

IVISOMI 
4147/tBCS 

lilU 

lAU 

li)U 

022) 

WU 

1X(U 

lOU 

1J)U 

1AU 
\jav 
IJOU 
l^(U 
i^iu 
lOU 

lOU 

10U 
lOU 
li)U 

IJOV 

I^U 
1.0 u 
1.0 u 

1.0 u 

1.0 u 

1.0tJ 

1.0 u 

IJIU 

IBU 

IBU 

017) 

1i)U 

1.0 u 

IJIU 

lilU 

lOU' 

IJOU 

SilU 

lilU 

mu 

IJIU 

O90) 

1AU 

1AU 

IJOU 

lilU 

IJIU 

VJ4S-19 

GW.3M43-1»C0f-£>D-7M 

5.0 U 

5JIU 

5.0 U 

5JIU 

5J)U 

SBU 

lOU 

5.0 U 

5.0 U 

5J)U 

5J>U 

SOU 

SJIU 

SOU 

SOU 

SOU 

50U 

SJIU 

5JOU 

5J1U 

SOU 

SOU 

SOU 

SOU 

SOU 

sou 

sou 

4.9) 

SOU 

SOU 

SOU 
sou 

sou 

sou 

sou 

sou 

25U 

sou 

sou 

sou 

sou 

sou 

sou 

sou 

sou 

sou 

K4S-19 

CIV-SMU-flfMf-OO-ISS 

I2^«aooo 

47'S2ABCS 

17U 

S7U 

S7U 

S7U 

S7U 

0.7 U 

13 U 

S7U 

t.7U 

S7U 

6JU 

6JU 

4JU 

67U 

67U 

67U 

47U 

S7U 

0.7 U 

0.7 U 

0.7 U 

S7U 

0.7U 

0.7 U 

07U 

07U 

0.7 U 

52) 

02 VI 
0.7 U 

S7U 

6.7 U) 

S7U 

S7U 

67 U 

S7U 

33U 

6L7U 

6L7U 

S7U 

S7U 

S7U 

S7U 

S7U 

0.7U 

6.7U 

VOS-19 

CWJM<9-I2160i-£M>-1M 

IVIWOOi 

S^57ABG9 

S7U 

6.7U 

0.7U 

S7U 

S7U 

07U 

13 U 

&7U 

S7U 

S7U 

&7U 

S7U 

6jU 

67U 

67U 

67U 

67U 

6JU 

4.7U 

6.7U 

S7U 

S7U 

S7U 

t7U 

S7U 

0.7 U 

S7U 

5.1) 

07 U) 

S7U 

67U 

0.7 U) 

6.7 U 

S7U 

67U 

S7U 

SSU 

S7U 

S7U 

S7U 

S7U 

0.7U 

S7U 

S7U 

S7U 

S7U 

VA3-19 

GWO»M9-I2160MM>-197 

57-afiBGS 

3JU 

33 U 

33 U 

13) 

33U 

33U 

6.7 U 

33U 

33U 

33U 

33U 

33U 

33U 

33U 

33U 

3au 
33U 

33U 

33U 

33U 

33U 

33U 

i3U 

33U 

33U 
aau 
33U 

31 

33 U) 

33U 

33U 

33 U) 

33U 

33U 

33U 

33U 

17U 

33U 

33U 

33U 

33U 

33U 

33 U 

33U 

33U 

33U 

UO* 160* UO* 

20U 13 U S7U 
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SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008 - 3009 

SOimi DAYTON DUMP'AND LANDFILL SITE 
MORAINE. OHIO 

laiiiph f m aGmr VA»-17 VA5-17 VAS-17 KA5-19 VASrIO VA5-19 VA5r19 VAS-19 Kt5-I9 
AuapklDb CIV-J8«4S-l2fl^XMV-057 CW.3$443-12O40$-KMV-0St Giv-mi-TiOMi-jr/MV-osj CI^MM»50fW-I90 GIV-J>44M2t5S8^DD-I9I GIV-J8443-I2I5B8-OI1-192 Gl^d8443-l»50O-DO-19l C1V^844M3]iat-OD-l9ft 
SMpbOate nniaau 1VI508S8 IVISOOH 12/1 V3Mi 12/l«900i 
5«i.VE.llqrtk 85-W/IOCS SO-SBftBGS K^m/tBGS ITrS/tOCS iT-ajtBca 31-37/tBCS 37-42 ft BCS 42-47 ft BCS 47-52/IOGS 

L eadh 

Pamawter MCL TapWaftv 

a ft 

lOiknMnUitic - 034 • - uau 20U zou - - - -
. . . 23 U 2ilU 20U . 

4-KMhylphanol - 180 - lilU 1.0U IOU . . . 
- 34 - 2J)U lOU 2oy A . . 
- • - sou SOU 50U . . . 

2200 - O20U a20u 021 . . . 
- - - (UOU 02DU osy . . . 

3700 - 10U lOU IOU . . . 
11000 - 020U 020U 021 . . 

Alraitne 3 029 - 10U lOU IOU A . . 
- 37ID - lOU lOU IOU . . . 
- Oils - 02DU O20U 057 . . . 

02 oins - a20U OOOU 1 1 ir 1 . 
- aas - 02DU O20U 1.1 , . . 
- T - poou O20U OS . . . 
- OS - pODU 020U 033 . . . 

MphenyI0.1-Uphenyl) - 1800 10U iou IOU . . 
- 110 - lOU iou lOU . . . 
- O012 - lOU 10 u IOU . . 

Ma(^ElhylheKyl)^llMIBla(DBHP) . 6 4J - 1.7J 20U 20U . . . 
Bu^banyiphlhaUbeCBBIO - 35 - loy IOU IOU . . . 

- 18000 5J)U 30UI SOU) - . . 
Chita iola - 10U IOU IOU . . . 
Chi]ri» - 2.9 - 0L20U O20U 055 . . 

- mvwp OSU ai2bu OZDU . . 
- 37 - 10U loy IOU . . 

Died^ ptuhahle - 29000 - 10U lOiU lOU . . 
DlBMH^Iphlhabta - - - 10U IOU IOU . . 

- 3700 - 1.0U IOU IOU . . . 
Dl-n^IphdiyilePiOP) - - - loy IOU IOU . . . 

- im - O2oy oau 1.1 . . 
Fliibrenc - 1SD0 - 02DU Ojou d2bu . . . 

1 Optt - O20U 0.SU 02DU . . . 
- 086 - — ifPy loy IOU . . . 
50 230 - i 10 u IOU IOU . . . 
- 4J - A loi; lOV 10 U . . . 

hdanuOA»«d}iyiaiie - oyos - m ooou asu 024 , . . 
laophordne - • 7! loii loy lOU . . . 

- - 030 U Qoby OJOU . . 
Nltnbflraene - ai2 - loy loy 10 u - . . 
N-Nftroaodft-niiraprhmhe - 00096 loy loy IOU . . . 
rnvnoaiMiipnBQriannne - M - lOU IOU IOU .. . 

1 056 - 5oy soy sou i . . 
nuanUuMw - - - 020U ojoy 074 . . . 
Plwnd - 11000 l-OU loy lob - . . 
Pyiane - 1100 oaou b^u 091 - . . 

VAS-t$ 

CW-3MO-I21MI-1IO-1SS 

47-62/kBCS 

VAS-lf 

GW-JM43-»ICO^OD-IM 
rnvtatm 

sisnftBca 

MS-If 

mv»m 
S741ftBGS 

Anmic 

ArMnie(dlHalv«l) 

LndCdteM) 

io 
io 
15 

15 

.aois 
(MM5 

9} 

IIJ 

IM* 15J* 504- aoi* 
m 

214' 
3-OJ 

22ft' tfjft' U2!! 3IA* 49A* 49.r ftU* 

UMOigA^D 

cdvilueiillwMmpfeq 

UI-ThcpuwietarwunotdetaclMl. the Mwdseenumerioil values blhee 
quanWatfonllinlL 

-NcHapptoWa. 
1 1 -Gonoentntlon was greater dian applicable criteria. 



Pfege35or40 

TABLE AMa 

SUMMARY OP VERTICAL AQUIFER SAMPLING ANALYIICAL RESULTS 
2008 - 2009 

SOUTH DAYFON DUMP AND LANDHLL SITE 
MORAINE OHIO 

aampkllk 
Sm^Oate 

VAS-Jf 
CW-JMIS-in^OD-lM 

a-fTfiBCS 
USEPA 

Parmutitr Ma Te^Mtetar 

m b 

VMam 

300 9in 20U 
- OJ067 25U 
s 024 20U 

U^OkMcraMhrn . 24 15) 

7 340 25U 

70 25 lOU 

02 nnmrw 4.0 U 
U-nbramoMhuK (Uykm dibnmllU) 0O5 00065 lOU 

600 370 lOU 

5 0.15 lOU 

5 059 25U 

- 2.0U 
I.4-b(diloratauaii 75 043 lOU 
24uluion< (Mrtiyl cdiyl taone) (MEK) - 7100 2DU 

- 47 2DU 

- 2000 30U 

AcMmn - 22000 20U 

Enisn 5 041 Z5U 
- 012 20U 
- 85 25U 

OromomcthaiM (Mrthyl biomide) - 8.7 25U 
Ckrbondbutfhk - 1000 20U 
CkrbonMnchloriilc 5 02 lOU 

100 91 20U 

. ChkHMlhint 21000 070) 

019 lOU • •« ^ • •« •« » vjiiiininiBBMiw (Mvuijfi cnionM} 190 20U 
70 370 30 

cii-1>Olchlonpnipm - Z5U 

Crdeheune 13000 Z5U 

015 25U 

OichleradlfluaranwlhMw (0012) 390 25U 
700 15 Z5U 

680 .25U 

37000 2DU 

25U 

Kftthrl tot bulyl dhv (MTOB) 12 lOU 

Mcttytncdibride 5 45 3LDU 

Stymie 100 1600 ibu 

5 Oil 25U 

Toliiene lOOO 2300 051) 

tniu-I^DIchlonettiini 100 110 . ZOU 
ltBitt-1>Dkhlofepnptne - - 20U 

5 2 25U 

TrfcMorafluonimelhm (CFC-11) . 1300 Z5U 
iVlfluoratrichlonelhuie (Fnon 113) • 59000 25U 

Vli^l chloride 2 0516 1 65r 
XyIcm{M>q lOQOO 200 45U 

gflafctohltiH 
052 1.0 U 

SAS-TUchlonphenol 3700 5.0U 

6.1 55U 

110 ZOU 

%M)liiialhyl|ihenot 730 ZOU 

73 SOU 

022 50 U 

37 SOU 

2900 lOU 

20hterophBial 180 10U 

ISO 020U 

1800 lOU 

i-Nhroannini 370 ZOU 

- ZOU 

0.15 sou 
- ZOU 

iO-Dinlima^iMihyI[dMnal 37 sou 
lOU 

3700 ZOU 

VAM9 
GIV^NI9-I2l6(»^f» 

tr-Tifiacs 

1i>U 

IJOU 

1AU 

u 

1.0U 
1.0 u 
uu 
1.0 u 
1i)U 
1.0 u 
1.0 u 
1i)U 

1.0 u 

10U 

10U 

10U 

lOU 

IDU 

1J>U 

1J>U 

1J)U 

1JIU 

1J)U 

1J)U 

038) 

1J)U 
1.0 u 

19 

1.0 u 
026) 
IJOU 
IJOU 

1.0 U 
1J>U 
10U 
1J)U 

5L0U 

1.0U 
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TABLEAMa 

SUMMARY OF VERliCAL AQUIFER SAMPLING ANALYTICAL RESULTS 
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TABLE AMP 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYHCAL RESULTS 
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sou 
a20u 
lOU 
ooou 

VAMO VA»I VAMf VAMf VAffJI VAB-U VA54I M4S-a VAMI 
CIV4fMHlll09-ICMV.236 1 CW-aN43-lfl3«OOrlCMKOD« GW-a§u3-iaaoo»-KMv-9aB GIV-3M43-li310t-JCMim Giv^soMS-idsioo-iatfv-ooz CIV-3M43-1faSlirKMV-00« 

lAViaot loooaooi lOOOOMi 19300011 1439m 14393001 1430^0 iiAim 
Sl-STfiBGS 2M0/tRGS U-4$fiBCS 4»OfyiBCS 54«ftBCS SMf/kBCS 64-f9ftaCS 0-74/1BCS 7§-79/tBGS 

20U zou zou zou zou zou zou zou 

20U zou zou zou zou zou zou zou 
lOU lOU IOU iou IOU IOU IOU IOU 
20U zou zou zou zou zou zou zou 
SOU sou SOU soy sou S.OU 5.0U sou 
0L20U (UDU O20U OJOU OJOU OJOU OJOU OJDU 
ooou CUDU OJOU OJOU OJOU asou OJOU OJOU 
1.0U 10U IOU IOU IOU 10 u IOU IOU 

OLIOU OZDU OJOU OJOU OJOU OJOU OJOU OJOU 
10U 10U IOU IOU IOU IOU IOU IOU 
10U 10U 10 u IOU loii lOU IOU IOU 
ooou Q2DU OJOU OJDU OJOU asDU OJOU OJOU 
ooou OLZOU OJOU OJOU OJDU OJOU OJOU ozou 
OJOU OJDU ozou OJDU OJOU OJOU OJOU OJOU 
OJDU ooou 030 U OJDU OJOU OJOU OJOU OJOU 
a2DU ooou O20U OJOU OJDU OJOU OJOU OJOU 
10U 10U iou loy IOU lOU IOU Ijpu 
lOU lOU IOU IOU IOU lOU IOU lOU 
10U 10U lOU IOU lOU lOU IOU IOU 

I 7.Y 1 anj zou 20U zou zou zou ZOU-
10U 10U IOU IOU IOU IOU loy lOU 
50UI soy sou sou sou sou sou soyi 
lOU 10U- IOU lOU IOU IOU loy loy 

OIOU 0L20U ojoii OJDU OJOU OJOU OJOU ojoi/ 
OLIOU 0L20U OJOU OJOU OJDU OJDU OJOU ojpy 
10 u iou lOU IOU IOU 1.0 u IOU lOU 
10U lOU lOU lOii IOU IOU IOU loy 
10U lOU lOU IOU lOU lOU IOU m lOU 
lOU 35 IOU loti lOU IOU IOU A IOU 
10U iou loi) IOU IOU IOU IOU m IOU 
ooou OAS OJOU OJOU OJDU OJOU OJOU OJOU 
a2ou 02DU OJOU OJOU OJOU OJOU OJOU — OJOU 
a2ou 020U OJOU OJOU OJOU OJOU OJOU a OJOU 
10U IOU lOU IOU' lOU IOU loy i IOU 
lOU iou lOU R R R :R i lOU 
10U IOU iou IOU IOU IOU lOU loy 
OMV OJDU OJOU ojoii OJOU OJOU OJOU i ozou 
10U IOU' lOU IOU IOU IOU IOU IOU 
020 U OJpU OJOU- ojoti OJOU OJOU OJOU ozoy 
lOU IOU 10 u IOU IOU IOU IOU i IOU 
10U IOU lOU IOU IOU IOU lOU s i;oy 
10U lOU iou IOU IOU IOU •IOU lOU 
sou • sou sou sou sou sou sou m soii 
oopu 039 OJOU OJDU OJOU OJDU OVU OJOU 
10U 10 u iou lOU lOU •IOU lOU m loy 
a20U OSS 0L20U OJOU OJOU OJOU Qjoy m OJOU 

VA541 
Gw^a*N9-i}a30»-nfv-oo9 

1WM 
79^/taCS 

Ancnk 10 oots 46 1 .Mr 1 1 ar . . . J... ZZJ- 1 lOO OSS) a77j OBZ) OLSB) a97i 2JJ 40) 
AiMnlc(diH0lv«d) 10 DOCS - . . . . _• 
Lead IS - 6.7 1 M6" 1 1 . HA- 1 1 10.1 OJIJ IOU OJSI IOU IOU 051) Z9 
Und(diH0lvcd) 15 - - . . - . . . . . 

AUcdno 

I-

d In Itfili of aifenvimi per IBK (|I^) a 

i».pallfv<lyid<nUfM;l»w».rp 

R -Theparamclirwu nfKtad. 

U-TfwpannHtvwunbtdclKted, Thf swctited i 

UJ-Tlwpwmineief WMnoiikUcfU. IheiMGciilen 

>>NQt.ppllc.bte. 
[=1 -Cdnc rttiwapplloiUe criteria. 
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TABLE A4.4a 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2006-2009 

SOUTH DAYTON DUMP AND LANDITLL SITE 
MORAINE OHIO 

SMHCLMWHOK 
SmmpkID: 
SaMffaOHte 

vAs-» 

IWOM 
•M/IBG5 

UveU 

MCL TmpWatm 

VASrll 

TMWM 
tf-MABCS 

VMMf 
CW<JN«l>IIO«af>KMV*«f2 

IMOOM 
M-mftBGS 

¥i/im 

fMB/IKS 

VAS41B 
GMf-mMsonv-DR-on 

wm 
n-97fiBGS 

KA»» 
WiBW^OT-l 

warn 
fsinftBcs 

VAS'HB 
cw-mi9 mam pn^ 

f7-iai/kJGs 

M4MIB 
OWMMWI-eiM 

Wm 
iei-]07/IBCS 10MI2/IBG5 

wm 
Itl-niftBGS 

VAS-nB 
oww DK-e 

B/iMOB 
II7-I22/IBGS 

200 9100 1J)U IJIU 10 u 1.7 U 33 U 2DU aou aou IJIU 13U 13U 
- 0067 1J)U IJIU 10 u 1.7 U 33U 20U aou aou 1.0 U 13U 13U 
5 024 liiU IJIU 10 u 1.7 U 33U 20U aou aou 1.0 U 13U 13U 

IJ-OlclitorHeiam - 2A lilU 1.0 u lOU 1.7 U 33U aou aou aou IJIU IJIU 13U 
1,1-DichIaroclhm 7 340 uu IJIU 10U 1.7 U 3JU aou aou aou IJIU t3U 1.0 U 
i;Z>-TrkhIorobtnnnt 7D U 1J1U IJIU 10 u 1.7 U 33U 20U 2DU aou IJIU 1.0 U 13U 

02 0.00032 20U 2JIU »u 33 U 87U 40U 40U 40U lOU zou 23U 
005 00065 IJIU IJIU 10 u 1.7 U 3L3U 20U 2DU aou 1.0U 13U 13U 
600 370 IDU IJIU 10 u 1JU 33U 20U 2DU aou 1.0 u 13 U 1.0 U 
5 0.15 1J)U IJIU 10U 1.7 U 33U 20U aou aou 1.0U 13U 1.0 U 
5 039 1J)U IJIU 10U 1.7U 33U 20U 20U aou 1.0U 13U 1.0U 
- - IJIU IJIU nu 1.7U 3JU 2au aou aou 1.0 u 13U 13U 
75 043 1J)U IJIU 10U 1.7 U 33U 20U aou aou 1.0U 13U 13U 

2.BotuiDnt (Mrihyl cllqrl fcHow) (MEK) - 7100 10U 10U 100 u 17U 33U 200U aoou aoou 1^1 10U 10U 
2-H«anofic - 47 10U lOU 100U 17U 33U 200U aoou aoou lOU 10U lOU 

- 2000 10U 10U 100U 17UJ 33 UJ 200 U) 200 UJ 200 UI 10 UJ 10 U] lOU 
Acetone - 22000 10U 10U 100U 17U 33U 200U aoou aoou lOU 10 U lOU 
Bwi— 5 041 liiU 1.7 1 i aoo- 1 4ir 1 1 .95- 1 1 1 1 SSDT 1 1 s«ir 1 1 " 33 13U 

012 IJIU , IJIU 10U 1.7U 33U »u aou aou 1.0U 13U 13 U 
BiuniBfarm - 83 IJIU IJIU 10U 1.7U 33U 20U aou aou 1.0U 13U 13U 
Bfomomedmn (McO^I brnmide) - 87 IJIU 1.0 u lOU 1.7U 33U aou 2pu aou 1.0U 13U 13U 
Often dtoutfldc 1000 IJIU 1.0U 10U lJU 33U aou aou aou IJIU 13U 13U 

5 02 IJIU 1.0 u uu 1.7 U 33U aou aou aou 1.0 u I3U 1.0 U 
100 91 IJIU IJIU 10U 1.7 U 33 U aou aou aou IJIU 13U IJIU 
- 21000 IJIU IJIU 10 u 1.7 U 33 U aou aou aou IJIU 13U 1.0 U 

019 IJIU 1.0U 10 u 13U 33U aou aou aou IJIU 13U 13U 
- 190 IJIU 1.0 u 10 u lJU 33 U aou 2DU aou IJIU 13U 13U 
70 370 IJIU 1.0U 10 u lJU 33 U aou aou aou IJIU 13 U 13U 
- - 1.0 m IJIUJ 10 UJ 1.7U 33 U aou 20U aou IJIU 13 U 13U 
- 13000 1.0 u 1.0 u 10 UJ 0.93 J 17J aouj aoiij aouj 030J 038J 13U 
- OIS 1.0U IJIU 10 u 1.7U 33 U aou aou aou IJIU 13U 13U 

DldilofodlfluDrointlteiw {CF012) - 390 ijim 1.0 UJ 10 UJ 1.7U 33U aou aoii aou IJIU 13U 13U 
700 13 IJIU IJIU 10 UJ 1.7U 33U aou aoii aou IJIU 13U 13U 

Iiujeo^l teraciw - 6B0 IJIU IJIU 10 u 1.7 U 33U aou aou aou 13 U 13U 13U 
Mctfiyliobto - 37000 10U 10U 10OU 17UI 33UJ 200 ui aoouj aoouj 10 UJ 10 UJ 10 U 

- IJIUI IJIUJ 10 UJ 1.1 J 1.9J aouj 20 UJ aouj 047J 035J 13U 
Mctfiyl tort bulyt ether (Mim) - 12 5JIU SJIU SOU 04 U 17U 100U 1Q0U 100 u 80U 5.0 U 53U 
Methylene cMoiMe 3 4J IJIUJ IJIUJ I4UJ 1.7U 33U aou aou aou 13 U 13U 1.0U 
Styiene 100 1600 IJIU IJIU 10U 1.7 U 33 U aou aou aou 13 U 13U 13U 

5 on IJOUJ IJIUJ 10UF 0.96 J 33U aou aou aou 033] 855J 037J 
Toliieie 1000 2300 IJIU IJIU 10U 14J 893] aou aou aou 1.4 14 13U 
lram-1>Dkhlomihene 100 110 IJIU IJIU 10U 1.7 U 33 U aou aou aou 13 U 13U 1.0U 

- IJIUJ IJIUJ 10 UJ 1.7 U 33U aou aou aou 1.0 U 13U 13U 
s 2 IJIU 1.0 u 10 u 1-7U 33 U aou aou aou 1.0 U 13U 13U 
- 1300 IJIU IJIU 1DU I.7U 33U aou aou aou 13U 13U 13U 
- 59000 IJIU IJIU 10 u 1.7U 33U aou aou aou 13U 1.0 u 13U 

Vinyl chloride 2 04n6 1 3r 1 032J 10U 1 sjr 1 53- 1 aou aou aou 13U 13U 6.7 U 
Xyteie(M.O 10000 200 2JIU 2JIU 20UJ 33U 63 U 40U 40U 4DU 23U 049] 23U 

If) 032 13U 13U . . . 
3700 53U SOU - . . . 

243Triridoeapheiol 81 S3U SOU . . 
24-Dlchlonphenol 110 23U 23U - . . 

730 23U lOU . . . 
73 53U 53U . . . 

022 53U 53U . _ . 
2,M>lnllnto)uenc 37 SOU SOU . . 

2900 13U 13U . . 
a-OikeephenDl 100 13U I3U . . 
a-Methyiinphltelcnc 150 030U QJOU . 

1800 13U 13U 
l^llroentltne 370 23U 23U . 
ZNUnphcnol . 10 U ZOU . . 4 

33'-Dlchloniteinldlne 0.15 53U SOU . . • . 
3Mitn»iiiDiie - lOU ZOU . . . 

3.7 SOU 5.0 U . . . 
- . 23U ZOU . . . 

3700 lOU ZOU . . . 
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TABLE AUa 

SUMMARY OF VERtlCAL AQUIFER SAMPLING ANALVnCAL RESULTS 
9)08-2009 

TOimi DAYTON DUMP AND LANDFILL SFTE 
MORAINROmo 

Smrnphia 

Sam^Dmlm 

USCMJI 
LfMb 

Ma TmpWrnlw 

VAM 

GW-JMO-llMOf-IOfV-nO 

IMQOM 

M-M/tBGS 

VAS-M 

CW-aBW-ltOm-KMVrMI 

tt/taaot 
O-M/lflCS 

VA8-2J 
cw-M43-riote$-kMv-n2 

iMoapi 
«Mt>l0CS 

YAMB 

MftBCS 

GW^MM4HWIW-0a 

wnm 
MSiWSS 

VAS-XIB 

GW m*3 Ofm9 DM-904 

9^-m/tBCS 

VAS^B 

CW 3H43 mW9 DK^ 

VAMIB 

W2BBB 

9Mfl2/>BGS in-f«7ABCS tfr-112/2BGS 

wnm 
112-117ft BCS 

VAMIB 

GW-3H43 OMiflJ-PK-Mf 

won 
ItT-mftBGS 

uau 2.0U 

Mhtonphmyl phnyIc«Kr 

i^dhylplMnol 

4^lln»nlliM 

^MHraptanl 

Aemphtfim 

Bii4«yl0.1-B9ih«nyl) 

bli(^CMbnitih»iy)^ 

bb<^Uy^yl)phlh.l.l.(DBHF) 

BM^b«^lhabi.(nf>) 

-Giprohcbm 

DfbmMi] 

DIb< 

DtcdvlpMiaiite 
DtmMhytphll^l. 

pi«balylpl^l.(DBr) 

p^Mctyl phlhitate (DnOP) 

Heiadili 

KOKMI 

Hcaddoncydoi 

HnachleraetfiM 

lhd»DOAM)pym» 

Fhprof^ii 

fVniKhli 

Fhenwll 

14 

2200 

3700 

11000 

029 

3700 

a02» 

ojm 

029 

laoo 
no 

O012 

19 

00099 

37 

1900 

1900 

0M2 

ou 
230 

4J 

O099 

71 

014 

012 
00096 

14 

096 

lOU 

IBU 

lOU 

9JOU 

020U 

020U 

IJOU 

O20U 

1BU 

IBU 

O20U 

O20U 

OJOU 

O20U 

OZOU 

1BU 

IBU 

UOU 

32U 

1.6 
SOU) 

1BU 

02DU 

O20U 

1.0U-

IBU 

1.0 li 

IBU 

IB'U 
(UOU 

0.30U 

020U 

1BU 

10U 

1AU 
020U 
1BU 

O20U 

IBU 

WU 

1JBU 

S.OV 

02DU 

IBU 

O20U 

lOU 

i.ou 
ZOU 

5BU 

O30U 

020 U 

1.0U 

62OU 

1BU 

- 1BU 

020U 

020 U 

(UOU 

020U 

02DU 

IJIU 

mu 
1.0U 

13U 

lilU 

SJOUJ 

IJOU 

(UOU 
ozou 
i.pu 
liiu 
1J)U 

IBU 

IJOU 

02DU 

a2DU 

020U 

IBU 

10U 

1BU 
020U 

IBU 

OZDU 

1J>U 

1-oy 
IBU 

SOU 

a»u 
IJOU 

(UOU 

Anne 

Aiienlc(diniilvtd) 

Ixid 

Lnd(dindlvnl) 

10 

10 

15 

19 

03 

74 

14J 

14 

04 

64 

ISJ? 

WI 
29A' 

02 

121 

13J 

IBU 

1 mi," 1 1 3MP 1 1 1 ^ - \ 1 I3J 
09 OS 5J "J "I 13) 

1 M»r 1 1 nsf 1 . 7Uf 1 1 ZBI- 1 t«r 1 030] 
1.0U IJOU IJOU IJOU mu mu 

ADe 

J 
•dinunfliafn 

U - The pannwter w*a not detected. Then 

m-nnpemiittei wwnotdtbcbd. Ihet !rialvilMiblht« 

wn gmbET Bmn ippHcaUc cfHerta. 
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TABLE A44b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008-2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINROHIO 

Sm^LaaMm 

SmtqritDatK 
SmnpbDiplk 

USEPARtgimmiSatmb^ 
UMI» 

MCL 

Llil.TkkM 

l,lJ>T«lmcNon*lhMie 

l.U-TMehlotdtllMnt 

Ll^DkMoratOunt 

1,1*DldilcnMttMM 

i;U-TVfchlorabenm 
U>Dibron»»<hlOTapiopi • PBCP) 
I^Dibr 

l^Didi 

l^DUi 

1>Dld 
lADM 
2-Buten 

444elhyt-2-p 

AcNofie 

• (Mtlhyl«lhyllm)(MBK) 

• (KMiylbioinid*) 
CarbondtouIAd* 

(THchlerarMtfiam) 

(MAhyl chloride) 

cfa-lJ-Dkt 
de-1>DldilenprepcM 

CydeheRva 

DihMmechleratmlhm 

DkhbrodiRueramclhiiw (0012) 

Methyl Mtote 
Miihyt^el 
Methyl tert butyl ctlv (MTBB) 

Trifli* e(Fieanll3) 

Vh^lchleridc 

Xylene (Mel) 

VAS-210 

CW MIO WOW» PR-W0 

MOMV 

I2Z-127/IBCS 

VAMfB 

GW^M«MWfOB-OK^2 

WW 
13MS/kBGS 

MiMIB 
^DJI-013 

WW 
132-137/1BCS 

VAS-aB 

cty-3iio WW PB-«4 

WW 

13M42ABGS 

WW 
142^147ft BCS 

VAS-tlB 

CHMM43-WW-OR-OI7 

WW 
14M52/»BCS 

VAS-2IB 

CIV-3M4»WW-M-«If 

WW 

147-152/1BCS 
WW 

IS2-I57/IBG$ i57>fi2/IBCS 

WW 
152-157/1BCS 15Mn/IBCS 

VAB^B 
CW 35443 55flW Om-523 

wm 
172-177/1BGS 

• 

200 

» 

9100 1.0 U 13U 13U 1.4 U 1.7 U 1.70 1.70 170 130 IJOU 130 17U 
- 0067 IJOU 13U 13U 13 U 1.7 U 170 170 170 130 IJOU 130 1.70 
5 024 13U 1.0 U 13 U lAU 1.70 1.70 17U 1.70 13 0 IBO 130 1.70 

- 2.4 13U 1.0 U 13U 13U 1.7 U 170 1.70 1.70 130 IBU 130 1.70 
7 340 13U 13U 13U 13 U 17 U 1.70 170 170 130 IBO 130 1.70 
70 23 13U 13U 13U 13 U 17 U 1.70 1.70 1.70 130 IJOO 130 1.70 
02 OOQ032 XOU Z3U 23U Z9U 330 330 330 330 Z9U lOO Z9U 3JU 
015 0L005B 13U 13U 13U 1.4 U 170 1.70 1.70 170 130 IBU 130 170 
500 370 1.0U IJOU 13U 1.4 U 17 U 1.70 1.70 1.70 1.4 U UO 13 0 1.70 
9 019 13U 13U 13U 13U 170 1.7U 1.70 . 1.70 130 1BU 13 O 1.7U 

5 039 13U 13U 13U 1.4 U 1.70 1.7U 1.70 170 13U IJOU 130 1.7U 

- IJOU 13U 13U 1.4U 1.70 1.7U 1.70 170 13U 1.0 0 13 U 1.70 
75 0O3 13U 13U 13U 1.4 U 170 1.7 O 17U 1.7 U 13U IJOU 1.40 17U 

7100 10 U lOU 10U 14 U 170 17U 17U 170 14U 036) 140 13) 
47 10 U 10 U 10U 14U 170 170 17U 17U 14 U lOO 140 17U 

- 2000 10 U 10U lOU 14U 170 170 17U 170 14U 10O 057) 10) 

- 22000 10 U 10 U lOU 14 U 170 170 17U 170 14 O too 14 O 17U 
5 041 1.1 U 1.9U 13U 13 U 170 1 1 Up 1 1 UP 1 1 Up 1 1 07iJ* 1 1 OTOP 1 1 OfsP 1 1 uP •• 1 
- 012 13U 13U 13U 13 U 1.70 1.70 1.70 1.70 130 1J)0 130 1.7 O 

- B3 13U 13U 13U 13 U 17U 170 17 U 1.70 130 1J)U 130 17 U 

• B.7 13U 13U 13U 13U 170 170 1.7U 1.70 130 uo 130 17 U 

• 1000 13U 13U 13U 13 U 170 1.70 17U 1.70 130 1.0U 13U 1.70 

5 02 13U 13U 13U 13 U 1.70 170 1.7U 1.70 130 1.00 130 1.70 
100 91 13U 13U 13U 13U 170 1.70 1.7U 1.7 O 13U uo 130 1.7U 
- 21000 13U 13U 13U 13U 170 170 17U 170 130 1.0 u 13 U 1.70 

- 019 1.0U 13U 13U 13U 1.70 1.7 O 170 1.70 130 1.00 130 1.70 
- 190 13U 13U 13U 13U 1.7 U 1.7 O 170 1.7 O 130 IBO 130 1.70 
70 370 13U 1.0U 13U 13U 1.70 1.70 17U 170 130 uo 130 170 
- - 13U 13 U 13U 13 U 170 1.70 1.70 17 U 130 IBO 1.40 1.70 
- 13000 13U 018) 014J 0.17] 170 170 1.70 17U 021) 035) 1.40 1.7U 

0.19 1.0 U 13U 13U 13 U 1.70 170 1.70 170 1.4U uu 130 1.70 
390 13U 13U 13U 13U 1.70 1.70 1.70 1.70 130 IJOU 130 1.70 

700 13 13U 13U 13U 13U 1.70 170 1.70 170 130 022) 130 1.70 

600 13U 13U 13U 13U 170 1.70 1.70 1.70 130 IJOO 130 1.70 
- 37000 10U lOU 10U 14 U 170 170 170 170 140 10 0 140 170 
- - 13U 13U 13U 13 U 17U 1.7 U 170 • 170 130 UO 130 170 

12 93 li 53U 93U 72 U 8.40 830 830 830 720 SJOO 72U 830 

9 43 13U 13U 13U 1.4 U 1.70 170 170 1.70 130 IJOO 130 1.70 
100 1600 13U 13U 13U 13 U 1.70 170 1.70 170 13 O IJOO 130 170 
5 0.11 13U 13U i3U 13U 1.70 1.70) 17 U) 170) 130) IJOO) 130) 170) 

1000 2300 1.0U 13U 13U 13 U 1.70 0.91) 087) 07D) 087) 13 083) UI 
100 110 13U 13U 13U 13U 1.70 1.70 170 170 13U UU uo 1.7 O 

- - 13 U 13U 13U 13 U 1.70 1.70 17U 1.7 U 13 U 130 1.40 1.7 O 

5 2 13U 13U 13U 13 U 1.70 1.70 1.70 1.70 130 130 130 1.70 
- 1300 13U 1.0 U 13U 13U 170 1.70 1.70 1.7U 13 O 13 O 13 0 1.7 O 

- 59000 13 U 13U 13U 13U 1.7 O 1.70 170 1.70 130 130 130 1.7 O 

2 O016 53U 1 is* i lO-^ 1 46* 1 60* 1 48* 1 1 47* 1 51* 1 1 3** 1 1 38* 1 1 4i* 1 1 42* 1 
lOOOD 200 23U 23U 23U Z9U 330 330 330 330 190 034) 190 33 U 

VA5-21B 

CW 31443 05PW'DB-C24 

WOB> 

177-112/1 BGS 

1.7 U 

1.7 U 

1.7 U 

lJU 

1.7 U 

1.7 U 

3.3U 

1.7 U 

1.7 U 

1.7 U 

lJU 

1.7 U 

1.7U 

1J>J 

17U 

a7ij 

17U 

1.7 U 

lJU 

1JUJ 

lJU 
1.7U 
17U 

1.7U 

17U 
1.7U 
1.7 U 

1.7 U 

17 U 

1.7 U 

1.7 U 

1.7 U 

17 U 

17 U 

17U 

1.7 U 

MU 

17U 

17U 
1.7U 
0J5) 

17 U 

1.7 U 

1.7 U 

1.7 U 

1.7 U 

2^-ORybiiO<hloR)piop«e) (U^^Chleloliep^>pyl) etha) 
TAS-Trichlofophmol 
2A6.Tlkhlorafdiaiol 
Z44)lcMenipl)aioi 

2A-tNinrihytphBiol 

2ArDihIlre|4i«Dt 

2A^nilnitaliMne 
Mloranephtelcn 
Mb 

Mdct 

44feiii 

Mice 

0J2 

srao 
5.1 

110 

730 

73 

022 

37 

2900 

100 

150 

1000 
370 

OlS 

37 

3700 
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TABLE AUb 

SUMMAKY OF VERTICAL AQUIFER SAMI^G ANALYTICAL RESULTS 
2000-2009 

SOUTH DAYTON DUMP AND LANDRLL SriE 
MORAINROHIO 

SmfklMmHcm: 

SmmpUID: 

SmufklMt: 

S«iN>I>PF<b 

USEPARi 

MCL 

MMoiophnqrlphnqrlX 

t-Midiylphmol 

'mn 

BlphB.yl(l,I-WiBvl) 
bta(20llqra«lu>>7)mtf. 
bli(UMarqMyl)rtKr 

l<i(2-Blhy!l«>yl)i>l!fl.dM (DEHf) 

Bulyl b^lj^hk 

Ckph.l.d.m 

Qiiysm, 

DflKfiM] 

DIto 
pMhylFMMte 
Dimeihrl^lh^f 
Ufl-lw^lpliUti (DB^ 

phllMhie (pnbF) 

Hn idtar 

He 

1^aOA»«l)pynnt 

liiopharam 
NiphlliilM 

N-NUram 

.ftnlMhIor 

n*« 

* 

034 

in 
u 

3700 

11000 

039 

3700 

0029 

039 

IMD 

110 

OL012 

43 

99 

2.9 

03029 

37 

0.042 

OLM 

220 

43 

0329 

71 

ai4 
dl2 

OilOM 
14 
034 

11000 
1100' 

VA3«3 
cw 90143 mm w-wo 

122-127/1BC9 

V332IB 

GW3f4433COf0941R-OI2 

Ma009 

127-192A BG5 

V3S^B 

CW-3f44Mf0409-Oft-«I3 

«4|Ma9 

ia2-»7ABC9 . 

V3M1B. 

CW-90II3 OWmMMI-OlO 

«4iaoo9 
197-I42ABGS 

V3S-21B 
CHMW43 010^ bB~015 

I42-147ABC3 

V3M1B 
CWW43 anirao^M^j 

««990d9 
I47.1S2A^ 

V3»1B 
GW30f43-OCaSO»«B-01« 

UT-iSlflBCS 

thtflkmU 

V3M1B 

cwjtiii otoffOf-nii-oio 
ft«aoo9 

192-157ABG9 
mm 

ISMttA'CS 

K4S.21B 

GM^90MMC0S0»^Oft-0U 

mm 
iO-107ABG9 

WS^IB 
G»V-9l4494nM*M4a2 

mm 
IC7-172ABGS 

V3S-21B 

GW-30413 000909 PB^aO 

in-177ABGS ITT-lttA'CS 

Amnk 

Aiwiiic(i 

LHd(dteilvcd) 

10 

10 

15 

15 

0015 

0345 
OMi^ Bar* 147- S4/> Itl- 1SB-" >«* Bu IBB*- B7B* 370- su- iBir-
ani^ BTil' USB J' 14/ iii? B4/ 11/ ll/ 4Bi' Si"" BJll' M/ BJ/ 
0B4I tur BBJI* MB" s»i- 1«- MB- MJ- lur IJB^ IBLI* 3t.r M 
IBU wu IJtU OLBBI OLIB) 1BU 1J>U • IBU BZJ IRU lOU OZ] lOU 

K - HM parameter WW iciKted. 

U-Tlw parameter WW not detected. The awideted numerical value b Own 

UI-llw parameter WW not detected. Ilieaaiodaten 

-Note 

cm ] -Coneentrailon WW yealer than applicable dIterlB. 
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TABUA44b 

SUMMARY OF VERTICAt AQUIFER SAMPLING ANALYHCAL RESULTS 
2008.2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINltOHIO 

SmyftUMtfM 
SmipfalO; 

SMpbltafc 

UpWattr 

» 

WiaoB 
m-UT/iBca IIMtt/IBCS 

VAMM 
9-ra-«i7 

in-197/iacs 

VA&42 
cw-aat4a-m$o$^>D-3C5 

lyitaon 
27-S/»BCS 

VAS-22 

CWJ«4<3-»fM«-lMM0S 

2702/tSCS 

VAS-22 

CW^M«S.I2IS0f-DIM>7 

12/l%aO0f 

a-J7/»BGS 

VA5^ 

CW-3M«J-]2inf-01MM 

42-<7/IBCS 

VAS« 

GI1MM<S-12fM».DIMM 

iMBUOt 

47'42/»BCS 

VASfU 
CMMfMSrl2fJaifDO«0 

8-57/1806 

VAS^ 

GMf-JM43-l20«0f-DDLlS> 

274LS>tBCS 

VAS4S 
CWJMf5-l26fai-OIM« 

ivi/ioet 
27-4LS/kBCS 

VAS-2S 

GM^5fMM20M#'OiM5I 

iMoeai 
37-4lfiMGS 

leU-Trid. 
14«-Tct 
tU-T«eh 
lal-DlchlortMihm 

tl-nchkrtMihm 
1Z4-Trtehlert)btnui 
U-Dibraiii»MileR mfpKFi 
U-Oibn 
U-OkMbi 

7 
70 
02 
OM 
600 

l^MdofMham 

1.2«lddoi^ipnipuc 

la^OkMorolKnacM 

1A-DlcMor«baiMm 

2-Outifionc (Me%l ctfiyl kdant) (MBK) 

4-M«d»|Map. e(Mei 

arbondbulAdc 

lytchleridt) 

d»-1>Oidttoropnipcn* 

Cydohm. 

.(CFC-IT) 

Mcdqrl cjpdohnaM 

Mctf^l tart butyl Mhcr (MTBB) 

Mtlhy lew chloride 

lnns-1.2-DkhioraMhm 

tnra-130tchlen»Tapcnc 

10D0 

100 

• (CPC-ll) 

• (Freonll^ 

Vinyl dibidde 

Xylene (lobil) 

9100 

0067 
024 
14 
310 
13 

fflKKffl 
00065 
370 
015 
030 

OAS 

7100 

47 

2000 

22000 

Ofl 

0.12 

S3 

07 

1000 

02 

91 

2IOOO 

019 

190 

370 

13000 

015 
390 
13 

600 

37000 

12 

4J 

1600 

Oil 

2300 

110 

2 

1300 

59000 

0016 

200 

i.7U 

1.7 U 

1.7*U 

1.7U 

1.7 U 

1.7 U 

33U 

1.7 U 
1.7 U 

1.7 U 

1.7 U 

UU 

17U 

13i 

17U 
062/ 
17U 
1.7 U 

UU 

UUI 

UU 

UU 
1.7 U 

UU 

UU 

UU 

UU 

UU 

UU 

UU 

UU 

UU 

UU 

1.7 U 

17U 

UU 

8AU 

1.7U 

1.7U 

1.7U 

OC] 

1.7 U 

1.7U 

1.7 U 

1.7 U 

1.7 U 

13 U 

13U 

13U 

13U 

13U 

13U 

2i)U 

13U 

1.0 U 

13 U 

13U 

1.0 U 

13U 

10U 

10 U 

lOU 

10U 

1.0U 

1.0U 

1.0U 

1.0U 

1.0U 

1.0U 

1.0U 

1.0U 

1.0 u 

1.0U 

13U 

1.0U 

017J 

13U 

13U 

13U 

13U 

10U 

13U 

lOU 

13U 

13U 

13U 

08) 

1.0 U 

13U 

13U 

1.0 U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 
20U 
13U 

13U 

13U 
13U 
13U 

13U 

10U 

10U 

lOU 

10U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

13U 

10U 

13U 

SOU 

13U 

13 U 

1.0 U 

069) 

13U 

lOU 

13 U 

13U 

13U 

13U 

13 U 

13U 

13 

13U 

13U 

2JOU 

13 U 

13U 

13U 

13U 

13U 

13U 

10U 

10 U 

10 U 

10U 

13U 

13U 

13U 

13U 

13U 

13U 

UU 

UU 

UU 

UU 
030) 

UU) 
0.14) 
UU 

UU 

UU 

UU 
10U 
UU 

5i)U 

UU 
UU 
UU 

33 

UU 

UU 

UU 

UU 

UU 

UU 
1.0 u 
1.0 u 
094) 
UU 
UU 
lOU 
UU 
UU 
UU 
UU 

UU 

UU 
10 u 

10 u 

10U 
10U 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
053) 

UU) 
OIS) 
UU 
UU 
UU 
1.0U 
10U 
1.0 u 

50U 
1.0U 
UU 
UU 

32 
UU 
UU 
UU 
UU 
UU 

UU 
UU 
UU 
1.1 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
10U 
10U 
10 u 

10U 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
uii 
08) 
uio 
021) 
UU 
UU 
1.0U 
UU 
10 u 
UU 
53U 
UU 
UU 
UU 
62 
UU 
UU 
UU 
UU 
UU 

UU 
UU 
UU 
037) 
UU 
UU 
UU 
UU 
1.0 u 

UU 

1.0U 

1.0U 

UU 

10U 
10 u 

10 u 
10U 

1.0U 

1.0U 

UU 

1.0U 

UU 

UU 

UU 
1.0 u 
1.0 u 
UU 
1.0U 
UUI 
UU 
UU 
UU 
UU 
UU 
10U 

1.0 u 
5JOU 
UU 
1.0 u 
UU 
22 
UU 
UU 
UU 
UU 
UU 

UU 
UU) 
UU) 
030) 
UU 
UU 
UU 
13U 
UU 
UU 
1AU 
UU 
UU 
10U 
10U 
lOU 
10U 
UU 
UU 
UU 
13U 
UU 
UU 
UU 
UU 
UU 
1.0U 
087) 
UU) 
020) 
UU 
UU 
UU 

UU 

10U 
13U 
93U 

1.0 u 

1.0 U 

1.0 U) 

u 
UU 
1,0 u) 
UU 
UU 
UU 

UU 
UU 
UU 
0451 
UU 
UU 
UU 
UU 
u.u 
UU 
UU 
UU 
UU 
10U 
10U 
10 u 

10U 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
uy 
098) 
UU) 
017) 
UU 
UU 
UU 
UU 
10 u 
UU 
SJIU 

UU 

UU 
UU 
13 
UU 
UU 
UU 
UU 

13U 

45^ 036)^ _035£_ 
UU 

-52JL _035£_ 034)* 071) 
10 u UU UU 

UU 
UU 
1.0U 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
10U 
loU 
10 u 
10U 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
0.16) 

1.0 u 

UU 

1.0 u 

1.0 u 

10 u 

1.0 u 

SLOU 

UU 

UU 

UU 

43 

13U 

1.0U 

1.0 u 

UU 
UU 
UU 
lOU 

UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 

UU 

UU 
13U 
UU 
UU 
10U 
10U 
10U 
10U 

024) 

UU 

UU 
UU 
UU 

UU 

UU 
UU 
UU 

1.0U 

UU 
UU 
016) 
UU 

UU 

UU 
UU 
10 u 

UU" 
S3U 
UU 
UU 
UU 

33 
1.0U 
1.0U 
UU 
UU 
UU 
UU 

UU 

UU 
UU 
1.0 u 
UU 
UU 
1.0 u 
UU 
1.0 u 
1.0 u 
UU 
1.0U 
UU 
UU 
10U 
10U 
lOU 
10U 
UU 
UU 
UU 

uii 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
UU 
0.12) 
UU 
UU 
UU 
UU 
10 u 
UU 
53U 
UU 
UU 
UU 
12 
UU 
UU 
UU 
UU 
UU 
UU 
UU 

17-Oiiybb(l<Maeapra 

143^T1rfcMataphcnoi 

li6>TMlIoni|)h»ol 
2.fDlcMoi^henot 

2A«lmfdiy|phcnpl 

TA^TMlraphnol 
2A-DMire(Bliiene 

2.MNiillnitaiiim 

lOiioroMphihilm 

lOilonphenol 

MActhylnephlhelcne 

m)(bta(20.1oi 

INIIroMlltm 

6.1 

110 

730 
73 

022 

37 

290D 

180 

150 

1800 

370 

015 

3.7 

3700 

UU 
53U 
53 U 
UU 
UU 
30U 
53U 
53U 
UU 
UU 

02DU 
1.0 U 
UU 
UU 
53U 
UU 
53U 

UU 

UU 

UU 

SOU 

SOU 

UU 

UU 

SOU 

50U 

SOU 

UU 

UU 

02DU 

UU 

UU 

10 u 

5.0 U 

10 U 

SOU 

10 u 

UU 

UU 

SOU 

sou 
UU 

UU 

sou 
sou 
sou 
UU 
UU 
020U 
UU 
UU 
UU 
sou 
UU 

sou 
UU 

UU 

10U 

sou 
sou 
UU 

UU 

sou 
sou 
sou 
UU 

10U 

020U 

10U 

UU 

UU 

sou 
UU 

sou 
UU 

UU 

UU 
sou 
sou 
UU 

UU 

SOU 

sou 
sou 
UU 
UU 

020U 
UU 
UU 
UU 
SOU 
UU 
sou 
UU 

UU 

10U 

sou 
sou 
UU 

UU 
sou 
sou 
sou 
UU 
10U 
020 U 
UU 
uii 
UU 

SOU 

UU 

sou 
UU 
lOU 

UU 
sou 
30U 

UU 

UU 

sou 
sou 
sou 
UU 

lOU 

a20u 

lOU 

UU 
u.u 
sou 
UU 

sou 
UU 

UU 

dAOMOpi) 
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TABLE Ai4b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008 - 2009 

SDUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE biiio 

Smpk/a 

twm 
m-wftBcs 

VAS-UB 
CW-3M43-Ctet09-DH-t 

1S/-1BfiBGS 

VA34IB 

cw^NiMeeeeMM-ez7 

in-mftBcs 

TapWatw 
* 

V4M2 

]Vi«QOM 

27-J2AKS 

VAS42 

GWJM»rl21M»-OD.JN 

X7-atftBG8 

VAB-a 

B-BftBCS 

VAS^ 

iwooon 
12-47/1BG5 

VilM2 
GMUM<S-I2]M0^llO-2a» 

IVIftMM 
47-aftBCS 

VAM2 

GW-JM<3-12ll0*-OO^210 

ivi*900i 

S2-57/tBC8 

VM-U 

CW4M«S>120Mf-OO>T59 

IMOOH 

27'A5>tBGS 

VitS-23 
G¥f-3t44S-1204C$^jO-1fB 

7PV2ae$ 
27-32.S/4BGS 

VAS-23 
CW-3i44M294im-DD-ia 

37-4i/tBC9 

4^0raphBiyl ptw^lMhcr 

tiiw" 
a(b)liiH 

tantolMjpByln 
B<iBa<l4liuonu.lliaie 
llFh<«yl(!.I-Blpl^ 
bHM3ilora^y)iMliu» 
bta(20ilaroclhyl).<>r 
bta(tBh],^yl)plukdA ([}^ 
itatylbc^|>iulalu.(nF) 
OprohctauB 

diiysm 

DttmlMi] 

nbe 
DfidlyllM^-
Dlmi^jlAlliahli 

tXHviai^lNbu 

DhHcblFhHidili 
PPn 
(Pnpil 

Hiuehlo. 
(bacMo. 
Hnadiln 

lnd^A»«d)|)yi« 

lao 
34 

2200 

3700 

11000 

0L29 

3700 
nipo 

0.0029 

04B9 

0J9 

1000 

110 

0012 

4A 

39 

2.9 

00029 

37 

3700 

1500 

1300 

aoG 
046 

220 

44 
ftjpa 

7i 

0.14 

ai2 

00096 

14 

046 

11000 

1100 

24U 

Z4U 

14U 

24U 

54U 

040 U 

0L20U 

14U 

a20U 

i4y 

1J)U 

OJOU 

OJOU 

0L2DU 

040U 

O20U 

14U 

14U 

14U 

24U 

14U 

54U 

14U 

0L3DU 

OJOU 
14U 
14U 

14U 

14U 
14U 
oaou 
OJOU 

040U 

14 U 

10U 

14U 

0L20U 

14U 

0L2OU 

14U 

14U 

14U 

S4U 

04017 

14 U 

Q40U 

24U 
UU 
14U 
24y 
54U 
040U 
040 y 
14U 

0L2DU 

14U 

I4y 

04DU 

04DU 

04DU 

04DU 

040U 

14U 

14 U 

.14U 
24y 
14U 

54U 

14U 
o^y 
q40U 

i4y 

i4y 

14 y 

i4y 

i4y 

o^u 
0L2py 

04pU 

14U 

loy 

14U 
0130 y 
14U 

:040U 

i4y 

i4y 

i4y 

S4y 

04pU' 

i4y 

040 y 

24U 

24U 

14 U 

Z4U 

54U 

a40U 

04DU 

14U 

040U 

14U 

140 

0L20U 

0400 

0400 

0400 

0400 

140 

140 

140 

24U 

14U 

54U 

140 

a»u 
0L20U 

140 

14U 

140 

140 

140 
ajoy 

04DO 

04DU 

14U 
lOO 
140 

0400 

140 
0400 
140 
140 

WO 

540 
0200 

140 

0400 

2.0U 

24U 

140 

240 

34 U 

04DU 

04DU 

140 

0400 

140 

140 

04DU 

0400 

040 O 

040 O 

0400 

140 

140 

140 

14U 

140 

S40 

140 

oaoo 
0400 

140 

14 O 

140 

140 

140 

0400 

0400 

0400 

140 

100 

140 

0,200 

140 

0.200 

140 

140 

140 

540 

0400 

140 

0400 

iou 
lOU 

14U 

24U 

54U 

040U 

0400 

140 

04bu 

14U 

14U 

040U 

0400 

oiou 
a40u 
0400 

14U 

14U 

140 

awj 
14 U 
54U 
i4U 
oiou 
0400 

i4U 

14 U 

i4U 

140 

140 
ojbu 

a4DU 

0400 

14U 

ioo 
140 
0460 
l4u 
Q4bu 
140 

140 

14U 
54U 

04DU 

140 

04DU 

240 

240 

140 

240 

540 

0400 

0200 

140 

0400 
140 

1.00 

0.200 

0400 

0400 

0200 

0200 

140 

140 

140 

240 

i4o 
540 

140 

0400 

040U 

140 

140 

140 

140 

140 

0400 

0200 

0200 

140 

100 

140 

0400 

140 

0400 

140 

140 

140 

540 

0400 

140 

04DO 

240 

200 

140 

240 

540 

040O 
04DO 
140 

QJOO 

140 
1.00 

04DO 

0200 

Q4D0 

OJOO 

0400 

140 

14 O" 

140 

aooj 
140 

54 O 

140 

04DO 

04DO 

140 

1.00 

140 

140 

140 

ojoii 
040 O 

0400 

140 

100 

140 

0400 

14 ii 
0200 

140 

140 

140 

540 
0400 

140 

D40O 

AfHnIc 10 0445 104^ 6jf 127- 1 iiC 1.71'^' IM"*" M7* .1 • 1 1 sa»- 1 1 Ui-- 1 
AiaBnk{dlH6l«ea) 10 0445 J:.!' _ 171' - r - - -
Lacd 15 14 u- U mr 1 HIT ISlf M2- 1 IIB" 1 """ «Li" 1 tur 1 1 1 

arc CKpiCHcd tn unHi of micnpam pa* lilR u 

irwMMitdelBclcd. Thcci a1 vituc la Ihc cample quanOlatlon 

OI-Tbepeianmci >wainotdam.hd. Ofcaaaeclabnumaffcalvaliieablhec 
quantitatiohlML 

-NotappUcbte. 
1 1 ^GoMcnlralkn%vaBpMlvlhanappUeaUecrilBla. 
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TABLE AUb 

SUMMARY OF VERTIGAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008-2009 

SOUTH DAYTON DUMP AND LANDRLL SITE 
MORAINE OHIO 

Smmrkia 
SnvitOHnl 

USEMJI 
UmU 

MCL TmpWattr 

UiZ2>T«lncMoRMllHM 

1,l>Trlehlororth>ni 

1,l-DkMani«|m 

1.1-Dlriiliiratihfn> 

IJI^TrfchtoiabBam 

l^bramfrMtloropmiwii PBCF) 

1>Dlbromo«ihmt (Bihylm dibiDnild*) 

1.2-Dlddorebcfm 

1.2.DleMorMilMnt 

lJ.DkMi«ip,u|i» 

1>DiehbMlMRHnt 

l>DkUorab«HfM 

2-ButnoiM (MMhyl alhyl kclom) (MEK) 

2-liCMMOrw 

4-M«lhyi-2i>mtanoM (MMiyt iMbutyl k« 0(MmiC) 

aibondbuindc 
Ciftotolnddorfi 

SEb: 
^Sw-Dkhknoeltane 

MMdanf) 

lyf chloride) 

i(CFC-12) 

MelhylKclile 

Methyl cycMinem 
Melhyllert butyl ether (MTBB) 
KMylencchferide 

tnm-l^pkhtoraetlm 
lnn»-13-DMiIorapropaw 
Tikhloraethene 
Trichh 
THflut 

e(CPC.ll) 

• (FimllS) 

Vmyl chloride 
Xyhn.{lotil) 

ggsf-VafaCflg 

U'-OKyUeOKhlonTropn.) (bb(2^. 
Z43-Tridilonip|inol 

yl) ether) 

2A^Tridiloi«phenel 
^f-Dkhlorophetiol 
Z^Dimethylphenol 
2^DlnItrepheiol 
Zd-DinltnlDlucne 
S^Dinltrotalum 

MJitromillne 

^Nibto 

d^iaiNphenyl phenyl clter 
4-ChIaro^irwAylphenol 

VAS-43 
cwsBusriiommia 

dMZAacs 

VAS-2S 
CW4M<3rI2asat-DI>-ISS 

4M2y»«GS 

ClV4M«M2aS0i>OOflM 

S2^yiBCS 

VASrU 
GW-3l4»'t3aBC$-DD-ia 

a-57/tMCS 

yAs^ 
CWJSM3-I2O50B-OEMM 

iWOOl 
57-tlflBC5 

e h 

300 9100 13U 13U 13U 13U 

- 0067 14)U i3U 13U 13U 
5 024 14>U 13U 13U 13U 
- U 13U 13U 13U ZOU 
7 340 13U 13U 13U ZOU 
70 23 13U 13U 13 U ZOU 
0.2 04)0032 ZOU ZOU ZOU ZOU 

aos 04)065 13 U 13U 13U ZOU 

600 370 13U 13U ZOU ZOU 
5 ai5 13 U 13U 13 U 13U 
5 039 13U 13U 13U ZOU 
- 13U 13U 13U I3U 

73 0A3 13U 13U 13U 13 U 
- 7100 10U 10U 10U 10 U 
- 47 10U 10U 10 U 10 U 
- 2000 10U 10 U 10U 10U 
- 22000 10U 10U 10U 10U 

5 a4i 13U 034J 027] 029] 

- ai2 13U ZOU 13U 13U 

• 83 13U ZOU 13U 13U 
- Z7 1.0 U 13U *' 13 U 13U 
- 1000 1.0 U ZOU 13U 13U 
5 03 13U ZOU 13U 13U 

100 9\ 13U ZOU 13U 13U 

- 21000 1.0 U 1.0 U I3U 13U 
- ai9 13U 13 U 13U 13U 
- 190 1.0 U ZOU 13U 13U 

70 370 13U 13 U 13U 13U 

- 13 13U 13U 13U 

13000 ai6) ai2j 021] 021] 

0.18 13 U 13U 13U 13U 
390 13 U 13U 13U 13U 

700 13 13U 13U 13U 13U 
- 680 1.0 U 13 U 13U 13U 

- 37000 10U 10 U 10 U lOU 
- - ZOU) 13U 13U 13U 
- 12 53 U S3U 93U S.OU 
5 43 13 U 13U 13U ZOU 

100 1600 13 U 13U 13U ZOU 

5 0.11 1.0 U 13U 13U ZOU 

1000 2300 22 075] 037] 13 

100 110 13 U 13U 13U ZOU 
- - 13U 13U 13U ZOU 

5 2 13 U 13U 13U ZOU 
- 1300 13U 13U 13U 13U 
. 59000 ZOU 13U 13U 13U 

2 04n6 13U 13 U 13U 13U 

10000 200 ZOU ZOU ZOU ZOU 

032 

3700 - . . -
6ul - . . . 
110 - . . . 
730 - . . . 
73 . _ . . 

032 - - . 
37 - -

2900 - . . 
180 - - . 
150 - . - . 
1800 - . . . 
370 - - - r 

• - . . 
M5 - -
3.7 • • 

VA5-i3 
CW-3$H3-t3a5et^DD-1t7 

IWBOI 
aSTftBCS 

VA5^ 
CHr-4M43-120SOB'DO-l(f 

1490901 
fT-72ftBCS 

VAS^ 
C¥^-3t44M2B5ei-DD-m 

1490001 
n-^ftBcs 

VA5-23 
CMUOMS-lSOaOi-DDrlTO 

1490001 
77-aftBCB 

V4»3 
CW^0««STI20B00-OD-17I 

1490000 
ll-i7/»BCS 

VriS43 
G»V-3BM>l2060i-00-in 

1490001 
MlftBCS 

14U 
5i)U 
SDU 
lOU 
ZOU 
54) U 
SAU 
54) U 
14)U 
14>U 
OMU 
1.0U 
zou 
24)U 

54) U 

ZOU 

5.0U 

ZOU 

ZOU 

V484S 

GIV-M4S-120C0f-OI>-]73 

I49O00I 

SZ^/tBCS 

13U 13U 13U 13U 13U 13U 13U 1.0 U 
13U 13 U 1.0 U 13U 13U 13U 13U] 13U] 

13U ZOU 13U 13U 13U 13U 13U 13U 

13U 13U 13U 13U 13U 13U 13U 13U 
13U ZOU 13U 13 U 13U i3U 13U ZOU 
13U 13U. 13U ZOU 13U i3U 13U 13U 
ZOU ZOU ZOU ZOU ZOU ZOU ZOU ZOU 

13U 13U 13U 13 U 13U 13U 13U . 13U 

13U 13U 13U 13U 13U 13U 13U 13U 

13U 13U 13U 13 U 13U 13U 13U 13U 

13U 13U 13U 13 U 13U 13U 13U 13U 
13U 13 U 13U 13U I3U I3U 13U 13U 
13U 13U 13U 13U 13U 13U 13U 13U 

10 U 10 U 10 U 10U 10U 10 U 10 U 10 U 

10U 10U 10U 10U 10U 10U 10U 10 U 

10U 10 U 10 U 10U 10U 10U 10 U 10 U 

10 U 10U 10 U 10U 10U 10U 10U 10 U 

023] 025] 025] 024] 028] 025] i3y 13U 

13U 13U 13U 13U 13U 13U 13U 13U 

13U 13U 13U 13U 13U 13U 13U 13U 

13U 13U 13U 13U 13U 13U 13U 13U 

13U ZOU 13U 13U 13U 13U 13U 13U 

ZOU 13U 13U 13U 13U 13U 13U 13U 

13U 13U 13U 13 U 13U 13U 13U ZOU 

13U ZOU 13U 13U 13U 13U 13U 13U 

ZOU 13U 13U 13U 13U 13U 13U 13U 

13U 13 U 13U 13 U 13U 13U 13U 13 U 

13U 13 U 13U 13U 13U 13U 13U 13 U 

13U 13U 13U 13U 13U 13U 13U) zom 
016] 0.18] 0.18] 017) 0191 019] 0.17] 022) 

13U ZOU ZOU 13U 13U i3U 13U 13 U 

13U 13 U 13U 13U 13U 13U 13U) 13U) 

13U 13U 13 U 13U 13U ZOU 13 U 13U 

13U 13U ZOU 13U 13U 13U 13 U 13U 

10 U 10 U lOU 10 U 10U 10 U 10U 10U 

13U 13U 13U 13U ZOU 13U 13U 13U 

53U 53U 53U 53U 53U 53U 53U 53 U 

IJDU 13U 13U 13U 13U 13U 13U 1.0U 

13U 13U 13U 13U 13U 13U 13U 13 U 

13U 13U 13U 13U 13U 13U 13U) 13U) 

087] 12 O70] oasj 076] 13 046] 038] 

13U 13U 13U 13 U 13U 13U 13U ZOU 

13U ZOU 13U 13U 13U 13U 13U) 13UJ 

13U 13U 13U 13U 13U 13U 13 U 13 U 

13U 13U 13 U 13U 13U 13U 13 U ZOU 

13U 13 U 13U 13U 13U 13U ZOU ZOU 

1 ILHI' 1 onj' 1 i a77)» 1 0891^ 1 1 0481' 1 1 0471* 1 1 13U 13U 

ZOU ZOU ZOU ZOU ZOU ZOU ZOU ZOU 

1.0 U 

54)U 

9.0U 

24>U 

2JOU 

5LOU 
54)U 
S4)U 

14)U 

14)U 

OJDU 

14>U 

ZOU 

ZOU 

54)U 

ZOU 

54IU 

ZOU 

ZOU 
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TABUAi^b 

SUMMARY OF VERTICAL AQUdW SAMPLING ANALYnCAL RKULTS 
2008 - 2009 

SOUTH DAYTON DUMP AND tANDFlLL SITE 
MORAimOHib 

SmmpklDs 
SmmrbDmtm 

CMtdtM3-]20M*rDOLia 

iWao$ 
41-47fiBCS 

MIS-23 

GMMt«».12a5bfW-l(S 

twnm 
474Z/IBCS 

VilMS 

GWtMMS-liaSBf-DD-TM 

IMOMI 

a-SI/tBCS 

VilS-23 

GW4M«S-]2a50MN>-1C5 

twm 
S^57AaGS 

Vi4S^ 

CIV.MM^i;MSai.OD>16C 

iV^sam 
SM2/IBCS 

VAS^ 

CW^M«^i20SOMll>-lC7 

a-fi7ABGS 

VA3^ 

GW-3a44yttOSe$-DD-tf$ 

iVB/im 

tT-72/tBGS 

VAS^ 

GW-3t§0-1SKm-DD-m 

iV^iBoa 

73-77/taCS 

VAS^ 

GIV-3M49-UOSW-GO-170 

IMOOOi 

TJ-OftBCS 

VAa^ 

GW-JMtS-IUSOa-PD-ITI 

l^OOM 

K4^ 

G W-3M«9>12M»*OD>l 72 

14«20M 

fMaytacs 

V^S43 

CI¥-3IM9-i20Sat-IM>-i73 

iz^au 
n-ar/tBGS 

4-Ghldiiwiilhe 

4-CMdraphniylp 

s^pe 

MfiUenyl(l>1-Kpli«7l) 

bi<^ontllidKy)imllM 

bli(»3ilorbtlhyl)«hir 

bta(H<hylh«yl)|M»hlt (DBHP) 

BiilytbcnqrlphlhitaliCnF) 

Ciituelc 

ChiyMnt 

tHbrnmoham 

DM^IphllMhb 

DtiMdvlphitatait 

DMii^phitahit (DSP) 

OlHVOdyl phllMliti (DhOF) 

HnMhli 

1 

50 
HMCMI 

lhd«<lAM)pyrani 

lioi«» 

Niirtiti 

NrNiln 

180 

iA 

3700 

11000 

110 

0012 

40 

35 

0042 

006 

220 

71 

014 

012 

00096 

14 

056 

11000 

1100 

lOU 
2i)tf 
lau 
2i)U 
sau 
oibu 
ojbu 
IJOU 

02DU 

liiu 

laii 

026U 

020U 

d20U 

O20U 

OZIU 

1.0U 

IJOU 

IJOU 

ZJOU 

IJOU 
iou 
lau 
oiou 
OJOU 

ijbti 

ijav 

IJOU 

1J)U 

lau 

ojbu 

O30U 

0200 

lau 

idu 
. 1J)U 

oiou 

iAU 

02DU 

laii 

lau 

lau 

5au 

02bU 

• lau 

02bU 

2i)U 

uu 

lAU 

2ilU 

5iiu 

OJOU 

O20U 

IJOU 

OJOU 

lilU 

1i)U 

O30U 

(UOU 

02au 
O20U 

O20U 

IJOU 

lilU 

1J)U 

XOU 

IJIU 

50 UJ 

10U 

OUU 

030U 

10U 

1J1U 

1J1U 

10 U 

10U 

O20U 

oaou 
ooou 
10U 

10U 

10U 

O20U 

loy 
ooou 
IJOU 

10U 

lOU 
sou 
a2ou 
lOU 

O20U 

Anmle 

A>Mnk(dlMoK«i) 

LMd 

LMd(dlM)vtd) 

10 

10 

15 

15 

1 «U- . 1 670* 1 1 • a"- 1 1: au- 1 r . Tup 1 as.- . 1 5a^> 1 1 aaiS* 1 1 aai- 1 1 1 
- • - - - - . - i tsi' 

1 aur 1 128- 1 1 sur 1 1 tuP 1 »- 1 jsir 1 au" 1 aajr . | 1 M7- 1 1 aiv 1 njf so- .1 
- OMJ 

• ptrllli«(i4/L) 

^ Tlw paiuMtar tvM poilttvdy idoiUfM; ho«»^, Iht MMctatod pmmcter oog 

R - Tbe paraincler wM ic|acted. 
U - Th« pfinwtg %»» not cktKttd. The aSKciated numtricil value Is Ihe « 

m-Hiep 
quantftationliint 

-^apftobtej 
C=] n waa yaalv lhan applicable criteria. 
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TABLE A4.4b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008-2009 

SOimi DAYFON DUMP AND LANDHLL SITE 
MORAINE OHIO 

SmmphiDi 

Smiqthbqrtk 

VilMJ 
CIV-JM<3-12060>-00-17t 

twm 
92-97/10GS 

USEPAK^MlScranfev 
U9tb 

MO, 

VAS-H 
GW-StMMieTBa-IUMIf 

1/90009 
27-SZftBCS 

VAS^ 

G¥f-aH4i4tt709-DD-112 

V9M0f 

32-37/1BG5 

VAM4 

CWMOMMf0700-00-213 

VWflOf 

32-37/2 OCS 

O^pltal. 

KtS-M 

GHMOMMIOm-OCUM 

V9«09 
37-02/IBGS 

VAS-M 

GM^JOMi^lOTDf-OD-aiS 

i/mn 
42-<7/»BCS 

ViU-M 

GIV-3fMl-0l070»;OIMI0 

1/90000 
4M2/IBCS 

MIM4 
CW-S0M34I07WOD-2I7 

V9G009 
52-S7/IBCS 

VAS-IS 

CIV.30f43-I20600-KMV-OM 

I9«a00i 
2M0/1BC9 

VAS^ 

CW-3»443-12MO$-KMV-W 

i2«aooo 
3M5/2BCS 

K4M5 
GI^JOM3-]20CO*-ICMV-4i2 

]9«ooeff 
3adS/IBCS 

IV93000 

SOJS/IBCS 

I^VTHchloRMlhm 200 9100 IJOU 13 13 12] 08] 03 63 52 17 13 14 029) 
I.IAl-TebKHeEdethme - 01067 13UJ 13 U 13U 13U 13U 13U 13U 13U 1.0 U] IOU] IOU] 13U 

5 024 13 U 13U 13U 13U 13U 13U 13U 13U 13U i.6u lOu IOU 
l.l-DkMonMllww - 14 13U 13U 13U 13U 031] 033] 13U 13U 13U IOU lOU 064] 
1,1-DlcMan»lhm 7 340 13 U 13 U 13U 13U 13U 13U 13U 13U 13U 022] 022] IOU 

70 23 13 U 13U 13U 13U 13U 13U 13U 13U 1.0 U IOU lOU IOU 
U-DI^Dm»Mi1oropiopaii« (DBCP) 02 000032 lOU lOU lOU lOU lOU lOU lOU lOU lOU lOU lOU lOU 

QOS niiMg 1.0 U 13U 13U 13U 13U 13U 13U 13U 13U IOU IOU IOU 
600 370 13 U 13U 13U 13U 13U 13U 13U 13U 13U IOU IOU IOU 

1^-DlcManMlhme 5 0.15 13U 13U 1.0 U 13U 13 U 13U 13U 13U 13U IOU 1.6 u IOU 
U-Oidrionprapu. S 039 13U 13 U 13U 13U 13U 13U 13 U 13U 13U IOU 1.0 u IOU 
I^Didiknbaimie - 13U 13U 1.0 U 13U 13U 13U 13 U 13U 13 U IOU 1.6 u IOU 
I^MTMikrabHUcm 043 13U 13U 13U 13U 13U 13U 13U 13U 13U IOU IOU IOU 
2-BulUM (Mcdiyl ethyl ketone) (MEK) 7100 10U 10U 10U lOU 10U 10 U 10U 10 U 10 U 13] 12] IOU 
l-Hoam 47 10U 10U * 10U lOU lOU 10 U 10 U iou 10 U IOU IOU lOU 

2000 10U 10U 10U lOU lOU 10 u 10 U 10 u IOU IOU lOU IOU 
Aoetane MTinn 10U 10U 10U 10 u 1-4] 10 u 10 U IOU IOU 42] 3.9] 10 U) 
Bentm 5 041 13U 13U 13U 13 U 13U 13 U 13U 13U 13U 056]' 1 033]' 1 059|4 

0.12 13 U 13 U 13 U 13U 13U 13U 13U 13U 1 . OJl]* IOU] 13UJ IOU 
03 13U 13U 13 U 13 U 13 U 13U 13U 13U 13U 1.0U IOU IOU 
0.7 13U 13U 13U 13U 13U 13U 13U 13U 13U IOU IOU IOU 

aitendbulMe 1000 13 U 13 U 13U 13U 13U 13U 13 U 13U 13U IOU 13U IOU 
artentetnchlortde 5 02 13U 13U 13U 13U 13U 13U 13 U 13U 13U 1.0 U IOU IOU 
Ghlorobratnc 100 91 1.0U 13U 13U 13U 13U 13U 13U 13U 13U IOU IOU IOU 

21000 13U 13U 13U 13U 13U 13U 13U 13U 13U 13U 13U IOU 
019 13U 13U 13U 13U 13U 13U 13U 13U 1 13' 1 1 0201' 1 1 o^-i' 1 1 IOU 
190 13U 13 U 13U 13U 13U 13U 13U 13U 13U- IOU 10.U IOU 
370 13U 13U 13 U 13U 13U 1.0 U 060/ 0.99] 13 U IOU IOU 10 

• 13 U) 13U 13U 13U 13U 10U 13U 13U 13U] 13 m IOU] IOU 
Cydehme 13000 021J 036] 039] 030] 044] 036] 032] . 0.43] 1.0 U 057] 066] 022] 

015 13U 1.0 U 1.0 U 13U 13U 13U 13U 13U 13 U 13U IOU lOU 
DidilorodUIuoremrthane (CftM2) 390 13 m 13U] 1.0 UJ 13 UJ 13U] 13U1 13U) 13 U) 13UJ IOU] louj 10 UJ 
Elhylbmne 700 13 13U 035] 022] 021] 023] O30] 13U 021] 13 U] 045] 042] lOU 

600 13U 13U 13U 13 U 13U 13U 13U 13 U 13 U IOU IOU lOU 
KicllvlMctole 37000 10U 10U 10U 10U 10U lOli lOU 10U IOU IOU IOU IOU 

• 13U 030] 13U) 13UI ' 13UI 13 li] 1310 1.0 U] 13U 061] 0.72] IOU 
Metivltaft butyl ether (MTBB) 12 53U S3U 53U 53U S3U 53U 53U 53U 53U SOU SOU sou 
Methylene diteride 5 43 13U 13U 13U 13U 13U 13U 13U 13U 13U IOU IOU IOU 
Styim 100 1600 13U 13U 13U 13U 13U 13U 13 U 13U 13U IOU IOU 13U 

5 Oil 13 U7 131/ 13U 13U 13U I3U 13 U 13U VOVJ IJOUJ lour tour 
Telucnt 1000 2300 0.64] 43 33 3.1 15 14 13 11 019] 12 12 030] 
trMe-lJ-OkhkraethCM 100 110 13U 13U 1.0 U 13U 1.0 u 13U 13 U 13U 13U IOU 13U 1.7 

- • 13 U) 13 U 13U 13U 13U 13U 13U 1.0 U 13Uj IOU] 1311] 13U 
5 2 13U 000] 13 096] 1 1 «i' 1 43* 1 12* 1 1 11* 1 13U 1 1 S3' 1 1 S3' 1 033] 

TridilfltDfluoromethene (CFC-11) - 1300 1.0 U 13U 13U 13 U 13U 13U 1.0 U 13U 13U lOU 13U 13U 
- 59000 13 U 13 U 13U 13 U 13U 13U 13U 13U 13U IOU IOU 13U 

yiivl chloride 2 0016 1.0 U 13U 13U 13 U 13U 13U 13U 13U 13U 13U 13U IOU 
Xylene (totad) 10000 200 23U 061] 23U lOU 030] lOU lOU lOU 23U, 13] 094] lOU 

032 13U 13U 13U 1.0 U 13U 13U IOU 
3700 33U S3U 53U SOU . - 53U SOU . . SOU 
01 53U 53U 93U 30U . • . 53U SOU . sou 
110 lOU Z3U 23U lOU . . lOU 23U . . lOU 
730 • 23U 23U lOU 23U . lOU lOU . sou 

%40lnitiophem1 73 53U 53U 53U 53U . . 53U SOU . . 5.0U 
^MMnitnrtohiaie 022 53U 53 U 53U S3U . - 53U sou - sou 

37 53U 53U 53U 53 U . 53U 53 U - . sou 
SOikmphlhilche 2900 13 U i3U 13U 13U . 13U i3U - . IOU 

100 13U 13U 13U 13U 13U 13U - - IOU 
2-»4elhylnBphthelcne ISO 0»U O20U O20U 020 U . 0.20 U 02DU . . 02DU 
2-Melhylphnol 1B0O 13 U i3U 13U 13U . 13U 13 U . . 13 U 
»<lltreHitllm 370 23U lOU lOU 23U - 23U 23U - - 23U 

ANIhophenol - 23U 23U 23U lOU - - lOU 23U - - 23U 
015 S3U 53U 53U 93U . - 53U SOU - - SOU 

•nxnnine - 23U 23U 23U 23U . - 10 U lOU - - 23U 
3.7 53U iOU 5.0 U S3U . - S.0U SOU - - SOU 
. 23U 10 U 10 U 23U , - lOU loii . . 23U 

^qdofod-inelhylphcnel 3700 23U 10 U lOU lOU - lOU lOU . - lOU 
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TABLE A4:«b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
1008-2009 

SOUTH DAYTON DUMP AND LANDFIU. SITE 
MORAINE OHIO 

SampltUnttm: VAS48 VAS^ VAS-M VAS-24. VA5^ VAS44 VAS-24 VAS44 VAS4S VAS4S VAS-25 VAS-25 
SampklDs CIV^8«43-I20I0»4ID-1M GM^3f409«IO7B9-DU-2ll CIV^38«43-OI07B»>DIMI2 CW3l«M07g»-OD-2i3 Cl¥-3M43-0I07B»4>b-2I4 GHU8«434f0709-01Mf5 CW484fS-O107D9rOD-216 CW48i43-0f070S-DO-2I7 GIV.3S443rl28608-IMV.Oi0 CIV48443ria8i88-ICMV46I CIV4Ni3-ia8i88-jafV462 CIV4M4!^l207D8.jatfV-86l 

SmmphDmtm iwioei V9300t vmm vym vtnam VBM89 vum vtntm ia«3008 la^aooi U^OSOi ivaoooi 
SmmpkD^ n-§7ftBCS 27^ftBG8 ' 82-37/1BCS 32-37/k^ 3742/10C8 4247/1BCS 47S2/1BGS a-37/1BG5 2SOO/IBCS 3045/1BGS 3045/1BCS 5045/1BGS 

Li (Mb 
DMplkmt, OlpiflMti DiVltot. 

MO. 

• 
TmpWtttr 

k 

iOiloraniliM . 034 2J0V 2J0V ZJOU 28U Z8U 28U ZOU 
. - 28U 2J0U 38U 28U . Z8U 28U . 28U 
- 180 18U IJOU 18U 18U - 18U 18U - - 18U 

f-NMraaniliK - 34 2JOU ZOU 28U 28U . 28U Z8U - - ZOU 
^Mfaophtnol - - 5JOU 5LOU 58U 58U - - 58U SOU . SOU 

- 2ao 020U (UDU 030U oaou - oaou 033 . - oaou 
- 02DU 0L2DU 030U oaou - - oaou 030 - - oaou 
• 3700 1J>U 1.0U 18U 18U - . 18 u 18 U - - 18U 
- 11000 620U oipu O20U oaou . - oaou oaou - aaou 

Ataadfic 3 029 1.0 u 18U 18U 18U - 18U 18U - - 18U 
3700 18U 18U 18U 18U - 18U 18U - - LOU 

- ftipq 02DU d20U oaou oaou 080U oaou - oaou 
02 GADS 030 U O20U oaoif oaou . oaou oaou - - oaou 
- 0029 030U O^U oaou oaou . oaou oaou - . oaou 

Bentoteh.i)p^.ybne - 02DU O20U oaou oaou - oaou oaou - . oaou 
- 029 02DU OJOU 030U 030U - oaou oaou . - oaou 

Wphtf^iaj-V^yl) uqb 18U i8U 18U 18U - 18U 18U . - 18U 
- 110 i-oii 18U 18U 18U - 18U 18U - 18U 
- oini 18U ijou .18 U 18U 18U 18U - 18U 

M^&l91hny1)phMM 6 40 20U uou 2J0U 086) . 0.96] 28U - - 1.4) 

Butyl faa^phBiatt^ (BBP) 35 18U ijou 18U 18U - 18U 18U - - 18U 

- 18000 MlJi 5JOU 58U S8U - SOU SOU) - - SOU) 

CM»»b 18U 18U 18U 18U . 18U 18U . iou 
Oiiym - i9 O20U 030U oaou oaou , - oaou oaou oaou 

- nwno O^U 0L20U 030U oaou . - oaou oaou oaou 
- 37 IJOU IJOU 18U 18U . 18U 1.0U -• 18U 

DldhyliiMiAlc •- 29000 IJOU 18U 18U 18U - 18U 18U - . 18U 
• .1 

liiniCiI^I piKIMUK - - 18U i8U 18U 18U - 18U 18U - - 18U 
- 3700 18U i8U 18U 18U - 18U 18U -• •- 18U 
- - 18U lAU i.bu 18U - iou 18 ii . - 18U 
- 1500 O20U oiou oaoii oaAu - paou oaou . - oaou 

Fiuorm - 1500 O20U oaou oaou oaou - oaou oaou oaou 
1 0.042 p^u ojou oaou oaou - oaou oaou oaou 
- 0186 18U 18U 18U 18U - 18U 18U . iou 

220 lOli 10U 10U 10U IOU lOU . . iou 
- 48 18U IJOU 18U 18U - .18U 18U . - iou 

M^;U<d)pyRm - 0029 O20U OJOU oaou 03DU daou oaou . . oaou 
- 71 18U 18U 18U 18U . 18U 18U . - IOU 
- 014 0201) 020U oaou oaou oaou oaOu - - oaou 
- 012 IJOU 18U 18U 18U - 18U 18U . - IOU 
- OJOQ96 18U 18 U •18 U . 18U 18U - - IOU 
- 14 LOU 18U 18U 18U - 18U 18U . - IOU 

1 056 sjoij SOU «8U S8U - sou SOU - - sou 
- - 02DU O20U 030U oaou . oaou oaou - - oaou 

Ptenol - 11000 LOU 18U 18U 18U . 18 U 18U - LOU 

PyttM 

Mcttta 

1100 02DU 030U oaou oaou oaou oaou oaou 

Aiacnic 10 

10 

15 

15 

0j045 1 SLfi* 1 47> 1 38jr» 1 37J4^ aa? 27A* 1 1 1 578^ 1 1 46.7- 1 s*** . 1 670- 1 Aiacnic 10 

10 

15 

15 

0J04B - - - 18.9* - - -
Uad 

UKl(dbMl««l) 

10 

10 

15 

15 
- 1 saj?- 1 - 613- 1 308- .1 38jr 402" »LI- 1 . loi- 1 1 SSJ- 1 128 1 409" 1 402" 1 asv 1 Uad 

UKl(dbMl««l) 

10 

10 

15 

15 - 143 - -

AO en 

I-n. 
• Hi ecpnnnl bi imHi ef ii 

K-H* 
U-HH Luna 

UJ-nHpunntilrinaiiiiidHKlHl. TlKHHid 
quHiWallDnlMt 

-JtoUppItaHn 
[ 1 -ConcnilnUqawugiHtKthnapfiOcaUialHrla. 

EricalvdiKblhe 

Rfcilnliitililta 
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TABLE AC4b 

SUMMARY OF VERHCAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008-2009 

SOUTH DAYTON DUMP AND LANDFOL STTE 
MORAINE OHIO 

SmupliL^oMom 
klDs 

Sm^pkOtftk 

VA3-a5 
GM^3M49-1207W-KMIK4M 

iWiam 
S^fiBGS 

TtpWattr 

VAM5 
dV-WMS-IMTW-JCMV-MS 

iV9tm 
»4S/t»GS 

VAS45 

MOrlSro-JOfl^ 

IVKM 

95-70/1BGS 

VAS-U 
GW-aiH5-t2am-KMv-ot7 

13/93000 
70-75/1BC3 

13/93000 
7540/tBC5 

m 0 

VcUtUm 

200 9100 1.0 u 13U 13U 
1.1X3TttntiUontamm . 0,067 13U7 13UI 13U) 

J 034 13 U I3U 13 U 
- 24 034J 034) 034) 

1A-DkMontOm» 7 340 13 U 13U 13U 

70 23 13 U 13U 13U 

02 niwm 23U 23U 20U 

005 0006S 13 U 13 U 1.0 u 

600 370 13 U 1.0 U 1.0 u 
5 01S 13 U 13 U 1.0U 
5 039 13 U 13 U 13U 
- . 13 U 13U 13U 

75 043 13U 13U 13U 
»ulanom (Methyl Mane) (MBQ - 7100 10 U 037) 10U 

- 47 10U 10U 10U 

- 2000 10 U 10 U 10U 
Acetone 22000 1-4J 13) 13) 

Ocfom 5 041 13U 13U 13U 

- 012 13 UI 13 U) 13U 

83 13 U 13U 13U 
- 87 13 U 13U 13U 

CiriMmdIniiride - 1000 13U 13U 13U 
CiriNmlefnchlaride S 02 13U 13U 13U 

100 91 13U 13U 13U 
^KneOiene • 210X 13U 13U 13U 

. 019 13U 13U rou 
^^Mnethuic (Methyl diloiUe) • 190 13U 13U 13U 

70 370 72 27 27 

cle-1>Oldiloropnpene - - 13 m 13UI 13U) 

• 13000 033] 028) 028) 

- 0.1S 13U 13U 13U 
DkhloradlHuonmelhanc (CFC-12) - 390 13UI 13U) 13U) 

700 13 13UJ 13U) 13U 
- 680 13U 1.0U 13U 

Methyl-cetele - 37000 10U 1DU 10U 
- 13U 13U 1.0 U 

Methylint butyl ether (MTVE) - 12 53U SOU SOU 

Methy low chloride 5 43 13U 13 U 1.0 U 
Slyieiie 100 1600 13 U 13 U 1.0 u 

Tetoechlwoethene 9 Oil 13 U] 1.0 U) 13 V) 

Toluene 1000 2300 054] 042) 045) 
tnni-I^Dfchloraelhene 100 110 12 43 42 

. - 13U] 13 U) 13U) 

s 2 13U 1.0 U 13U 

Trkhlanfluoromelhene (CPC-11) 1300 13U 13U 13U 
. 99000 13U 13U 13U 

Vfaiyl chloride 2 0016 13U 13U 13U 

Xylene (totil) lOOOD 200 20 U) 20 U) 23U 

VA5-35 
GW-3O§4a.13O700'KMV-0t§ 

i3fltaooo 
00^5/1 BG8 

VAS-35 
CW-30W-130m-K»tV^ 

fV»9oet 
•S4»/»BC9 

VAS-35 
CW-30m-130000-KMV-m 

13W3000 
W4S/IBGS 

V>IS-35 
CW.30445'130000-KMV-073 

190/3000 
95-100/3BCS 

VAS-35 
GW-30443-110m-DB-0S7 

11/93009 
35^/tBGS 

VifS-K 

G»V-SN«-l]MI»M-asf 

11/93000 

3S-n/tBCS 

D-pHcl. 

VASiM 
CWSOOOB-IIOteO-DB-OSf 

11/93000 
St^/OBCS 

13U 13U 13U 13U 13U 13U 17U 17U 17U 

13U 1.0 VI 13UJ 13 VI 13U) 13 V) 17 U) 17U) 17UI 

13U 13V 13 V 13 V 13 V 13 V 17V I7V 17V 

1.0 U 13U 13 V 13U 13U 13 V 17 U 17 U 17U 

13U 13U 10U 13U 13U 13U 17 U 17U 17U 

13U 13U 13 U 13U 13U 13U 17 VI 17 VI 17 U) 

20U 20U 20 U 20U 20U 23U 39U 3SU 33U 

13U 13U 1.0 U 13U 13U 13 U 17 U 17 U 17U 

13U 13U 13V 13U 13U 13 U 17U 17U 17U 

13U 13U 13U 13U 13U 13U 17 U 17U 17U 

13U 13U 13U 13U 13U 13U 17U 17 U 17U 

13U 13U 13V 13U 13U 13 U 17U 17U 17U 

13U 13U 13 U 13U 13U 13 U 17U 17 U 17U 

10 U 10 U lOU 10 U 10 U 10U 17DU 170U 170U 

10 U 10 U lOU 10 U 10U 10U 170U 170 U 170U 

10 U 10 u 10U 10V 10U lOU 170U 170U 170U. 

10 V) 10U lOU 10U 10U lOU 170U 17DU 170U 

1 0S3J» 1 1 13U 13 U 13U 13U 13U 1 MJ- 1 5..!- 1 1 UJ- 1 
13U 13U 13U 13U 13U 13 U 17U) 17VI 171JI 

13U 13U 13V 13U 13U 13U 17U) 17UI WLJ 

13U 13U 13U 13U 13U 13 U 17U 17U 17U 

13U 13U 13U 13U 13U 13U 17U 17U 17U 

13U 13U 13U 13U 13U 13U 17U 17 U 17U 

13U 13U 13V 13U 13U 13U 17U 17U 17U 

13U 13U 13U 13U 13U 13 U 17U) 17VI 17 VI 

13U 13U 13U 13U 13U 13 U 17U 17U 17U 

13U 13U 13U 13U 13U 13U 17U 17U 17U 

1J 0J9) 043) 037) 026) 026) 17U 17U 17U 

13U 13 V) 13UI 13UI 13 VI 13 U| 17Ui 17 VI 17 U) 

021) 028) 13U 018) 0.18) 016) 220 230 230 

13U 13U 13U 13U 13U 13U 17UI 17UI 17U) 

13UI 13 V] lom 13U) 13 VJ 13UI 17U 17U 17U 

13U 13U 13 U 13U 13U 13U { 1 3M- 1 1 320^ 1 1 350^ 1 
13U 13U 13 U 13U 13U 13U 67 66 70 

10U 10 U 10U 10U 10U lOU 170U 170 li 170U 

13U 13U 13U 13U 13U 13 U 120 130 120 

SOU 53U SOU S3U SOU SOU SSU 83U B3U 

lOU 13U 13U 13U 13U 13 U 17 U 17U 17U 

13 U 13U 13 U 13U 13U 13 U 17U 17U 17U 

13U) 1311) 13 VI 13 V) i3vr 13 U) 17U 17U 17U 

038) 042) 023) 036) 029) 028) 10) 93) 111 

032) 13U • 13U 13U 13U 13 U 17 U 17V 17U 

13U 13UI 13 VI 13U] 13 VI 13U) 17U) 17UI 17UI 

13U 13 U 13U 13U 13U 13U 17 U 17U 17U 

13U 13U 13U 13 U 13U 13U 17 U 17U 17U 

13U 10U 13U 13 U 13U 13U 17 U 17U 17 U 

1 aai' 1 1 6221^ 1 0L»|^ 1 1 024)^ 1 1 65- 1 63- 17 U 17U 17U 

20U 20U 23U 20U 23U 23U ,«»>• 1 1 iw^ 1 1 1 

2^-0)(yU*(l-cMi 
2A5-Tridiloroph 
TAjOTtkMmo^ 
Z^Dtchlorophn 

4(bto(20i]i 

I^DInHniphmol 

2,4-Oinftrota)ueit 

2MclhylMphtltfl 
IMtihylphBMil 
2-NllroHilUm m 

as2 
3700 

6.1 

110 

730 

73 
022 
37 

2900 
180 
ISO 
1800 
370 

019 

37 

3700 

1BU 
SJ)U 
SOU 
20U 

20U 

SOU 

SOU 

SOU 

10 U 

10U 

02DU 

lOU 

20U 

20U 

SOU 

20U 

SOU 

20U 

20U 
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TABLE A4Mb 

SUMMARY OP VER-nCAL AQUIFER SAMFUNG ANALYHCAL RESULTS 
2008-2009 

SOUTH DAYTON DUMP AND LANDFOX SITE 
M0RAD4^0HI0 

SampUtDe 

SmiipbDmlm 

SnTkOiptfc 

VAS^ 

CW-3M4^12Bm-KMV^ 

twm 
SS-CS/»BCS 

USEPAJIiftaMrSatMliv 
Uwb 

MCL TapWmUr 

M k 

un/im 
6MS/»0C5 

VAS^ 

CW^fM^IM7W-J»fV-4CC 

\7fvam 
0-7OA0GS 

VA5>2S 

\vun» 
79.7S/IBCS 

l-KMV-M 

wmatA 
TsmfiBca 

KAM5 

GM^3f^lM7»JCKn^ 

iM$ABCS 

VAMS 

dV-JMU-lTSTWrKMl^ 

7V930M 

»40/»IC9 

GW-3M«9>T20m-JaiV-«7I 

MMS/IBGS 

GW-3M<3-]2SMBrJeMV-«72 

iVtflim 

S5-lM/tBGS 

V4Mi 

GW^3BMS-f]«M»-DII-d57 

2M1ABCS 

K1S-2B 

CW-3N4J-110MB-DX-I 

1W«W 
2M1/IBCS 

Kl^ 

GW-3M^110M>-OR-B» 

n/iflm 

m-UftBGS 

4^aRM^tM 

iOiloraphaiylp 

AnihrMim 

A^M 

BmabWiy* 

BIptenyKbi-Btphaiyl) 
bls(2^oracliioiiy)atMh 

bb(2^onMhyO«lMr 

PBHF) 
Butyl bcn^lfMuilM.(BBf7 
aprpUduii 

Qiiyfcne 

DibcraMi] 

tMbe 

DlelhylpM<Al> 

DlmMivlpIilioUl. 

nwbu^IphikduiCDBP) 

rnd«>(U»<<l)nrnni 

n-piDpjrlu 

1 

50 

180 

34 

iicin 

029 

3700 

fin^ 

0JB39 

0429 

0J9 

1800 

110 

0412 

44 

35 

2.9 

OOOB9 

37 

im 

1500 

1500 

.OOC 

046 

220 

44 

0029 

71 

0.14 

0.12 

00096 

14 

006 

11000 

1100 

20U 

20U 

IJOU 

20U 

SOU 

O20U 

OJOU 

10U 

O20U 

10U 

10U 

020U 

OVU 

OKU 

OJOU 

OJOU 

10U 

1.0 u 

10U 
wj 
lOtl 

50 Vi 

10U 

OlOU 

OJOU 

ijbu 

lOtl 

10U 

loii 

1:01; 

OJOU 

02DU 

020U 
IJOU 
lOU 
10U 

ojoii 

iou 
oaoy 
IOU 

IOU 

IOU 

50U 
OJOU 

IOU 

OJOU 

le(dteM) 

iHd 

LMd(l^VKO 

10 

10 

IS 

15 

280^ SLl^ 1 1 314^* 1 • ia*' 1 33J^ 1 TUI* . . »8- 1 1 M- !«* 15IP^ 151— 
i . - • i 64» - mi* li>5- iSf 

31.9^ 4SJ- 1 1 43or 1 245- 1 494" 1 171" . 704" .ri- 1 I JaT- OZJ (kMI 021] 
0i74J - 60 tJU lilU IJOU 

greeter Own ippUoble dllBrta. 
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TABLE A44b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008-2009 

SOUTH DAYTON DUMP AND LANDFRL SITE 
MORAINi^OHIO 

SauqrikOMc 

S^kDqMt 

VA94i 
GWSMtSrili 

lUimB 

VAS4t 

tv%7ce§ 
41'UfiBCS 

civ.sM<3-]iasa»-oit-oa 
tiwaor 

IBSIfiBGS 

VAMi 
CH^SMO-IIOSflV-DR-aO 

ipt^uot 
nsffiBCS 

VAS-H 
CW-3i443'11Kt9-DR^ 

9Ml/k0C5 

VAS-M 

CW-M3-liflSOMM-065 

ivsmi 

VAS-2t 
Giv-jfM9-iiasgf-0Jt-aM 

11/^3009 
tB-TlftBCS 

VAB4B 
CW-38H3-11Ke9-DR-BB7 

JWm 
Tl.TfftBGS 

VAS-H 
CW-9a44S-1t0tB9-DR-i 

7B4tftBCS 

VA3M 
GW-MMS-ITOM-OR^ 

n-m/iBGB 

VAS-H 
CWr3B44S-Um»-DRrm 

iwum 
t&4l/tBGS 

Uoth 

MCL TtftWrtwr 

VAS'M 

GIVLJfHS-If8NMMI-873 

tWttt 

tB-SlftBCS 

D^Ikmk 

VAS^ 

GW-BBtWIMOf-DR-m 

iMoon 
9I-MA8GS • 

200 

» 

9100 13DU 120U 120U 120U 50U sou 12 U 17U 29U 25U 10U IOU 4JU 
l,W-ltehlOR»Ch«W - OJ067 120 VV 120U) 12DU 12DU SOU sou 12U 17U 29U) 25 U) 10 u) 10 U) 07 U) 

5 034 120U 12DU 130U 120U SOU sou 12 U 17U »U 25U 10U IOU 07 U 
1,1-pldilonMthm - 2.4 I20U 120U 120U 120U SOU sou 12U 17U 29U 25U lOU IOU 07U 
1,1-pichlaRittluM 7 340 120U 120U 120 U 120U sou sou 12U 17U 29U 25U 10U IOU 07U 

70 23 120 UJ 13DUI 120U 120U sou sou 12U 17 U 29 U) 25 U) 10UJ IOU) 07 U) 

OL2 03DQS2 250U 250U 250U 250U 1Q0U - 100U 25U 33U 57U SOU 20U 20U 13 U 
Oi6 03065 12DU 120U 120U 120 U SOU sou 12 U 17U 29U 25U 10 u IOU 07 U 

I^Wilanbtim 00 370 120 U 120U 120U 120U sou sou 12 U 17U 29U 25U 10U lOU 07U 
IJJMchlqnicdim S ais 120 U 120U 120U 120U sou sou 12U 17 U 29U 29U 10U lOU 07U 

s 039 13DU 120U 130U 120 U sou sou 12 U 17U 29U 25U 10U lOU 07U 
- 120 U 120U 120U 120U sou sou 12U 17U 29U 25U iou IOU 07U 

75 043 120U 12DU 130U 120U sou sou 12U 17U 29U 2SU 10 u lOU 07U 
- 7100 120014 1200U 1200 U 1200U soou soou 120 U 170U 290U 250U 100U 100U 47 U 
- 47 1200U 1200U 1200 U 1200U 500U soou 120 U 170U 290U 2S0U 100U 100U 47U 
- 2000 1200U 1200U 1200 U 1200U soou soou 120U 170U 290U 2SDU 100U 100U 47U 

Acclonc - 22000 120DU 1200U 1200 U 1200U soou soou 120U 17DU 290U 250U 100U 100U 47U 
Bcinem 5 0.41 1 WJ* 1 1 120U 120U 120U sou sou 12U 17U 1 22^ 1 1 240*- 1 47* 1 Tor^ 1 4^^ 1 

• 012 12DUI 120 UJ 120 U 120U sou . sou 12U 17U 29 U) 25 U) IOU) IOU) 07 U) 

- 83 12DUI 120U) 120U 120U sou sou 12U 17U 29 Ul 25 U) 10UI IOU) 07 U) 
- 8.7 130U 120U i20U 12DU sou sou 12 U 17U 29U 2SU IOU IOU 07U 

OufaondbuUkb - 1000 laou 130U 120U 120U sou sou 12U 17U 29U 2SU IOU IOU 07U 
CkifaonMnchlofMc 5 02 120 U 120U 120U 120U sou sou 12 U 17U 29U 2SU IOU IOU 4.7 U 

100 91 12DU 120U 120U 120U sou sou 12U 17U 29U 2SU IOU IOU 07 U 

- 21000 120 UJ 120 U) 120U 120 U sou sou 12 U 17U 29 U) 25 UJ lOU) IOU) 07 U) 
- ai9 120U 13DU 120U 120U sou sou 12 U 17U 29U 25U IOU IOU 07U 

PLomrihm (MHhyl dilorid.) - 190 120U 120 U 120U 120U sou sou 12U 17U 29U 25U IOU IOU 07U 
70 370 i2au 120 U 120U 120U sou sou 23 » 1 1 29or 1 1 SKf ! 1 laor- 1 1 MOT 1 1 no- 1 

di-I^Didiloninapm - - 120UI 120 U) 120 U) 120 p) SOU) SOU) 12 UJ 17UJ 29 U) 25 Ul lOUJ IOU) 4.7 U) 

- 13000 620 410 <10 500 390 350 64 93 2S0 200 S7 SB 45 
- 015 120UI 120 U) 130U 120U SOU sou 12U 17U 29 UJ 25U) IOU) IOU) 07 U) 

390 12DU 120 U 120 U) 120 U) SOU) SOU) 12 UJ 17U) 29U 25U IOU IOU 07U 
BdiytbamM 700 1 1900-- 1 140(r- 1 1 J600- 1 1 1400r- 1 •9or^ 1 1 nof 1 1 U" 1 111^ 1 1 affl- 1 1 210^ 1 1 no* 1 1 no* 1 1 72* 1 

- 600 100) 90) 110) 120 82 75 17 23 54 42 12 17 12 
MctfiylMto 37000 120OU 1200U 1200 U) 120OII) SOOU) SOOU) 120 U) 170 U) 290U 2S0U 100 u lOOU 47U 
MMhylcyriohw. - 210 220 150 190 210 190 S9 90 180 140 28 29 24 
Mclliyl tot buiyl alte (MTBE) 12 620U 420U 420U 620U 2S0U 2S0U 62U 83U 140U 120 U sou sou 33U 
MxliylcMchloridt 5 4J 120U 120U 120U 120U sou sou 12U 17U 29U 25U IOU IOU 07U 
Stynm 100 1600 120U 120U 120m 120 U) SOU) SOU) 12 U) 17UJ 29U 25U ipu IOU 07U 

s Oil 120U IVtl i20U 120U sou sou 12U 17U 29U 2SU IOU lOU 07U 
Tducfit 1000 2300 1 XBf 1 3af 1 1 aor 1 1 100)' 1 1 25) 33) 3J0) 53) 43) 33) 33) 23) 
tnnf-13-Dklikmtlhfne ira 110 120U 120 U 120U 120U sou sou 12U 17U 29U 25U IOU IOU 07U 
tram-13-DicMorppiopM - - 120 U) 120 U) 120 ug 120 U| SOU) SOU) 12 U) 17 U) 29 U) 25 U) IOU) IOU) 07 U) 

5 2 12DU 120 U 120U 120U sou sou 12U 17 U 29U 25U IOU IOU 07U 

- 1300 

59000 

120U 

130U 

120U 

120U 

120m 
120 U 

120 U) 

120 U 
SOU) 

sou 
SOU) 

sou 
12U) 

12U 

17U) 

17U 

29U 

29U 

29U 

25U 

IOU 

IOU 

IOU 

IOU 

07U 

07U 

Vinyl cMoride 2 ojn« 120 UJ 120 U 12DU 120U sou sou 14* 121* 77* atf* »* lOflf* ntf* 
Xri<n.(Miq 10000 200 1 8100^ 1 TIM^ 1 1 woo^ 1 mi- 1 1 3100^ 1 1 4000^ 470* 450^ 1400* 1100^ 430* 400^ 

»)(bii(KhIoroiaopvopyOclM 
TAfi-TAMm 
2^6-Trichlon 
2,4-DieMonpl 
2.4-DiBMlhylphMWl 
S^Dtrritrophmol 

l4.DinilrolaliNne 

16-Dlnltrotailum 

ZOtfofOMiiMlalm 

MMctfiylmphlhalm 
2-Mcthylphaiet 

032 
37D0 
6.1 
110 
730 
73 
022 
37 

2900 
100 
150 
1000 
370 

ai5 

3.7 
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TABLE AC4b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYnCAL RESULTS 
2008 - 2009 

SOimi.DAYTON'DUMF AND LANDFILL SITE 
MORAINRQHIG 

SamphLoeathm 
Smpb/ik 
Samptabttm 

USEPARtfic 

VAS-U 
CW-3$t4M19U9-Dll^ 

3C-4I/IBCS 

GVhm43'nom-DR-c$t 
JWtOB 

4i-4ijtBca 

VASM 
CW-m43r11UO»-DR-1ia 

1W009 
4&St/tBCS 

VAS^ 
GHUIMS-llOSO»>OR-tfa 

IVISMM 
sf^ykBCS 

liA^ 
5$4l/tBG3 

VAMf 
CMUCMJ-IiaSOMW^ 

11/^009 
ii-ti/tBcs 

VA^U 
CW-8i44B-1ttSm-

1W009 
ti-7i/tBC8 

VAS^ 

CI¥-3IM4>11fl^OK-Oi7 

Tt'TSfiBCS 

VA54S 
dV-UMB-liaCOMMt-M 

tJAVlBOt 
Tt^lfkBCS 

VAS-H 
CMMIMM]a6fl9-DR-07l 

IWUOB 
n-mjtacs 

VAB0S 
GHU«M3-na6M>DJt-«71 

IMMOf 
H-nftBCS 

VAS-U 
cw-3SMa-ii9eas-DB-^ 

IVBMOf 
SS^fiBCB 

VASU 
GW-3S4^t19US-Dlt-075 

IMOOW 
n-UftBGS 

4^1 

44M 

4-NHrDpl»ol 

Bipht.vip.14lphci^ 
lrii(Z<ai1iMwlha^)m^ 

biKl'BllvninylJphlhdalepBHn 
BulylKM^i4.thd>l.(nP) 
Ckpnhelini 

Oiiyam 
DibmMi] 
DOM 
DMhyl^ttiaUte 
Dlmri.irlphlhd.le 
Dl.n4iufylplillri.li (DBF) 
DMfr«cfyl phttriite (pnOF) 
Fluorahtticnc 

io(US< 

ivfu^bi 

in 
3.4 

2300 

3700 
11000 
029 

00029 
0029 

029 
1800 
110 

0012 
40 
39 

18000 

Z9 
00039 

37 
29000 

3700 

1500 
isob 
0O42 

4J 

0039 
71 

Oi4 
Oi2 

00096 
14 

056 

11000 

lido 

Annfc 10 OiMS 415* JS5* 11X1* m' 17j' 111» tl.7- 355* 10** JIX* *31' 431' *11' 
Annic(dlMhBq 10 0015 M.1* 1*5" 00' 151' 1.7|' SJ' 351' 35)' *01' 351' 351' 101' 
Lnd. 15 - U 1.0 13.0 17 10 15 lOJ- 4U* 232- 17»* 11 33 15 

IS - 050) 055] 0X71 0301 033j 0321 45 032) 056) 33 15U 10U loii 

All conoenlnUoiB we eipicacd in unKi of ir IRic(MS/L)u 

nuiiicflcit viluafilheu 
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TABLE A«.4b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2006-2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE OHIO 

SiUHphLoetticii: 
SmmphlDs 
SnvphEWte 
UmpkD^ 

TmpWatar 
» 

VAM$ 
GW-3$4t^Umi9-m-0H 

VAS-U 
CW-a$Uyi1CS99-DRr97S 

iMoon 
tn-iotftacs 

VASiU 
C¥h3$44S'1t0tt9-DR-m 

lot-mftacs 

VAS-tf 
CM^J«M3-]|MO»-Dll-O7l 

twm 

VAS^ 

CtV-3M43-ff0nM)ll-O79 

f2«.1«ytKS 

VAMf 

CIV^3M4J>IIOM»-bll<Of0 

}Wa09 

VAS^ 
c)^j»MS-iionM>R-«n 

1WP09 
14&-tS6ftBCS 

VAS-2S 
CW-3M4S-IIIO09^-M2 

IVlQOOdf 
1St-1t6ftBCS 

VA^ 

cw-afMS-fiioof-px-ou 
11/lt^2009 

156-WftBC5 

Diiptkalt 

VAS46 
CMUMJ-IIIOOMM-ON 

11/190009 
IfO-l^fiBCS 

VAS-M 

11/193009 
ITO-mfiBGS 

VAS-30 
GW-30443-1]tia0-DR-00f 

n/n/iooo 
106-mftBCS 

VA947 
CW-3$443-miOB4>R-000 

mv3ao9 
39StfiBGS 

200 noo 33U lOU 15U 10U 20U 62U 43 y 25U 33U lOU 1.7 U 13U 13U 

l,i;U-THrachIiin»lhuK i (X067 UUJ lom ism ioui 20 UI 63UI 43 UI 25 U) 33 UI 23 U) 1.7UI 13U 13U 

5 014 33 U lOU isu 10U sou 63U 43U ISU 33U lOU 1.7 U 13U 13U 

1,1-DkMaroMhm . 14 33 U lOU 15U 10 u sou 6.2 U 4i)U 25U 33U lOU 1.7 U 13U 1.0 U 

U-DkMemdim 7 340 33 U lOU 15U 10 u 20U 63U 4i>U 15U 33U lOU 1.7 U 13U 13U 

70 13 33 U) 10 U) 15 U) iom 20 UI 63UI . 4JOUI 25U 33U lOU 1.7 U 13 U 13U 

1,2-bibn»n»3<h1oropiDpBW (DBC^ 02 07U 43U S3U 20U 40U 12U 83U 53 U 6JU 43U 33U lOU lOU 

005 OJOOU 33U lOU 25U 10U 20U 6.2 U 40U 25U 33U 23U 1.7U 13U 13U 

600 37D 33 U 10 ij 15U 10U 2DU 63U 43U 15U 33U 23U 1.7 U 13U 13U 

S 015 33 U lOU 15U 10U 20U 63 U 4i>U Z5U 33U 13U 1.7U 13U 13 U 

5 039 33U lOU 15U 10U 2DU 6.2U 43U ISU 33U lOU 13U 13U 13U 

- - 33U lOU 15U 10 u 2DU 63 U 43U 25U 33U lOU 1.7 U 13U 1.0 U 

75 043 33U 20U 25U lOU 20U 63U 43U 15U 33U 13U 13 U 13U 13 U 

- 7100 33U 20U 25 UI 100 u 200U 62U 40U 25U 33U 30U 17U 10U 10U 

2-HcKmant - 47 33U 20U 25 UI lOOU 200U 62U 40U 2SU 33U 20U 17U lOU 10U 

4-Mclfayl-2i)tntinoM (Methyl isabulyl keli») (MIBK) - 2000 33U 20U 25 UI lOOU 200U 62U 40U 25U 33U 20U 17U lOU 10U 

Acclonc - 22000 94} 14J 100U 200U 62U 40U 25U 33U SOU 17U 10U 1-4) 

Benicne 5 OAl 14- 1 15- 51- 250- MOT" 1 1 27* 1 1 J.11' 1 25U 33U 1 1 101* • 1 1 0391^ 1 1 20^ 1 1 i 
012 33 UI 10 U) 23UI loin 2DUI 62UI 43 UI 25U 33U lOU 1.7U 13 U 13U 

. 83 33 U| loui ism lOU 20U 63U 4.0 U 15 UI 33 UI IOUI 1.7 m 13 U 13 U 

Bramotiwdim (Methyl bromide) . 07 33 U lOU 15U 10U 20U 63U 4i>U 25U 33 U - lOU 1.7 U 13U lOU 

Oibondlnilfide . 1000 33 U 10 u 0861 10U 20U 63U 4.0U ISU 33 U lOU 1.7U 13 U 13U 

CMionletnchloride 3 02 33 U 10 u 13U 10U 20U 63U 43U ISU 33U 23U 1.7 U 13 U 13U 

100 91 33 U 10 u ISU 10U 20U 63U 43 U ISU 33 U lOU 1.7 U 13U 13U 

^^rDdhm . 21000 33 U) 10 U) 15UI IOUI 2DUI t2UI 43UI 25U 33U 23U 1.7 U 13U 1.0 U 

. 019 33 U lOU 15U 10U SOU 63U 43U 25U 33U Z3U 13U 13U 1 1 0551' 1 
- 190 33U lOU 15U 10U 20U 63U 4.0 U ISU 33U lOU 1.7 U 13U 13 U 

cb-1.2«ldiloraclhm TO 370 13 16 13U " 1 1 120- 1 12 131 25U 33U 131 0881 034) 036) 

- - 33 U) zau} 25 UI 10U) 20U) 63 U) 4.0UI ISU 33U 23U 1.7U 13U 13U 

- 13000 35 40 16 10U 20U 63U 43 U 15U 33U 0351 030) 055) 054) 

- 0.19 33 U] 10 UJ 15 UI IOUI 20 UI 63 UI 43UI 15 U) 33 UI lom 1.7 UI 13U 13U 

Dkhlorodtfluuiwiiellw (GFC-12) - 390 33 U 23U 15U 10 u SOU 63U 43 U 15U 33U lOU 13U 13U 13U 

700 13 1 1 27^ 1 19^ 1 1 ISU 10 u 20U 63U 43 U Z5U 33U lOU 1.7 U 030) 037) 

. 680 43 37 23U 10 u 20U 63U 43U 25U 33U IDU 13U 13U 13U 

MMhyiaoHle . 37000 33U 20U 29U 100U 200U 62U 40U 25U 33U 2DU 17U 10 U 10U 

- - 10 10 25U 10U 20U 63U 43 U 25U 33U lOU 1.7 U 13U 053) 

McHyllHt butyl etfMr (MTB8) - 12 17U 10U 12 U SOU irau 31U 2DU 12 U 17U lOU 84U 53U 93U 

5 43 33U 2J>U 15U 10U 2DU 62U 43 U 25U 33U lOU 1.7 U 1.0 U 13U 

Slyrene 100 1600 33U 10 li 15U 10U 20U 63U 43U ISU 33U IDU 1.7 U 13U 13U 

5 Oil 33U lOU 15U 10U 20U 63 U 43U 25U 33U lOU 1.7 U 13U 13U 

Toluene 1000 2300 121 2.2 94 431 SOU 131 1.7) 131 13J 131 13) IJ 15 

tnns-1,2-Dkh}ofaethcne 100 110 33U lOU 15U 10U 20U 63U 43U 15U 33U 10 U 13U 13U 13 U 

. . um 10 U) ism lom 20UI 63UI 43UI 15U 33U lOU 13U 13U 13 U 

5 2 33U lOU 15U 10U 20U 63U 43U 15U 33U lOU 1.7 U 13U 042) 

. 1300 33U lOU 15U 1DU 20U 63U 43U 25U 33U lOU 13U 13U 13 U 

. 59000 33U lOU 15U 10U 20U 63U 43U ISU 33U ioy 13U 13U 1.0 U 

Vh^l chloride 2 0016 42- Z5U) 1 «- 1 1 260* 1 HO* 1 1 1 1 47* 1 1 44- 1 1 35* 1 MI- 1 1 13 U 
Xylene (tonQ 10000 200 14lf iTor 191 2DU 40U 12 U B3U S3U 6.7U 43 U 33U 01951 080) 

032 
. . 

a^Trfchlonsphenol 3700 - - • • 
%«>-'Mdilaraiihcnol 6.1 • - " • 

110 - • • • 
730 - - • -
73 - - • • 

022 - - • • 
37 

790D 
- " ; ; 

«wu 

180 . - - -
2.Meihylnephlhilene ISO - - - -
2-McihylphCfiel 1800 - - - -

m 370 

MS 

3.7 

3700 
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TABtEA4.4b 

SUMMARY OF VERTICAL AQUim SAMPLING ANALYTICAL RESULTS 
2008-2009 

SOUTH DAYTONDUMF AND LANDTIIX SITE 
MORAINROHIO 

Sas^tooitlMC 
Smphla 
SmtfhDmlt: 
SmmfUDtfOc 

VAMi 
CW-JM«S-I10(0»>1»-07« 

jWism 
9C-10IABC5 

VASM 
CIV-3HISr]IMa»-DII-tf75 

iwan 
in-iM/ifics 

VAM* 

CMUM4S-liaM».OK-fl7IS 

Iflf-IIC/IBCS 

VAS-a 
CW-3»4i3-Um9-DK-m 

nc-i2iyiBGS 
USBPAM^ 

VAW 
civjMis:iidn»M^ 

iis-m/iBGS 

VAA-H 
CHUM<9-]Ifl9a»-OII-«M 

IIAOM 
laf-IUfiBGS 

VAS^ 

IVW09 
]«-l5f/tBCS 

VAS-tf 

1SS-1«/»BCS 

VAS4i 
CW-aiM3.I]IS0»M-M3 

ti/i^aoaa 
JSt-mjfBGS 

VAS-2t 
GW-3i443^WP0Hm-m 

lUioMor 
m'imfiBGS 

VAS-as 
cw-3M4^nioeB-DB-m 

iiAWaam 
ITB-fM/IBCS 

VA8-ai 

CtV-SfMS-I1f109^-OCf 

ivivsaef 

VAM7 

11/lVM 
U^fiBGS 

Uwdt 

MCL npWmi^ 

4-MMhylpiiml 
A^HnMiininc 
4.Nflro|ihaial 
ActMidillMne 

Bii4«i^0f1-Bvhnyl) 

UK2-iUqrn«yQphtate 
Biiiylten^phlhatateCnF) 

DMqrliAdMte 
Dini^IpliteUle 
Df«4iutyl|ihlhibte(PBF) 
I»«<ie^ph^(PiiOP) 
nuonmlKm 

He 

IndeioOAMpyrne 

NHnta 

N-NBh 

UO 

34 

3700 

liOOO 

0J9 

3700 

OLOB 

01000 

OJ0 

00 

1000 

110 

0012 

4J 

35 

19 
nino 

37 
29000 

3700 

im 

1500 

aiH2 

0J6 

22b 

4J 

71 

ai4 

0.12 

00096 

14 

056 

11000 

11« 

Aiwnfc 10 0045 4JI* i.2J- 13]^ 9jf "J' MJ' 9#9* 31*' iij* »»* • 
Aneric(dbnt«fd) 10 0045 221" OMJ" 049 044.^ 13 ]• 057.j^ IJJ* Ul' "1' 1.71' *71' mj' (M3|' 

Xewl 13 7.7 09 1J)U 53 031) 33 303- 9AJ 9.91 luir 13.7 U 1397 

Lwd(dbw1«^ 15 036] Q42j 1:0U 1BU lOU 1BU 1BU IJ)U lAU IDU lau IDU liOU 

peUli*(|«/l)u 

J < lie puiroile WW poelMy kImdflKl; hoiMvev lh» a 

wiwfiolid. 

fitratianb 

R -Tie paraimWr WW iffwM. 
U'TheparaowlcrwwMtileectad. Theai 

UI-

ebthte 

wblhce 

-NotappUobk. 
I I -CainilnlliiiwaipiUBIIii!ii|i|>licibbciltata. 
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TABLE A44b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2008.2009 

SOUTH DAYTON DUMP AND LANDHLL SITE 
MORAimOHIO 

Sam^Lotmhcm V4527 
Sam^lDt GIV.39M4-11110MM459 
SMifbData; IVIIM 

31-36/1BGS 

[J tMif 

PMMVfV MCL TepWbto-

e h 

YOstaa 
200 9100 14 U 
- nnn7 14 U 

5 024 14U 
l.l-Dkhloni«4Mnt - lA 14U 

7 340 14U 
70 23 14U 

02 0iXXB2 24U 

U-ObraaiMlhinc (Bthyhnt dlbnmldc) OJQS OiD65 14U 
I^Dkhlorebcium tfO 370 14U 
I^DkhkmlhiM s ais 14U 

s 039 14U 

14U 

7S 043 14U 
2-Buluiai» (MMhyl dhyf ketone) (MBK) . 7100 10U 
Mteamme . 47 10U 
^Methyt-^fehlmiine (Mrihyt taobulyl kcion) (MIBK) - 2000 10U 
teclone 22000 10U 
Benim 5 041 1.0 u 

. 012 14U 
- 05 14U 

- 07 14U 
CubondbdVide - 1000 14U 

5 02 14U 

100 91 14U 

gar""""* - 2100D 14U 
. 0.19 I 030j" 

^BoiMlhaib (Methyl chlorUc) . L 
190 14U 

^J-DkhlDTMihen. 70 370 045) 
- . 14U 

13000 022) 

015 14U 

390 14U 
Ethylbcraent TOO 13 14U 

- 600 14U 
Methyl eoeue - 37000 10U 
Methyl cydolui. - - 14U 
Med^l lot butyl ether (MTBB) . 12 54 U 

Methylene ddoilde 5 44 1.0 U 
Sqrrcne 100 1600 1.0 U 

9 Oil 1 OJIJ^ 
Tduoie 1000 2300 1.0 U 

mne-I^Dkhleroethcne 100 110 14U 
- - 1.0 U 

5 2 0411 
- 1300 14U 

- 59000 14 U 
VbiyldilDride 2 0016 14U 

XylB»(totiQ 10000 200 Z4U 

toriitttelhi 
032 

3700 

6.1 

110 

LMHmethylpiienul 730 

73 
ZMtnllnlolum 022 
IdOfaiHrolDlacne 37 

2900 
^OUorophmd 150 
l-Methybiqihthakne 150 

Mdethylphenol 1500 

a^OtaMniUne 
y liMiiit 

370 
MVniOpiOTIOi 

fer"'" ais 

3.7 
-

3700 

VAS-tr 
Gw.mi3'itvoM>R-«n 

4f.4C>IBGS 

VAM7 
CW-3$443-mm-DR-9n 

ivk«9p» 
TI'Tt/IBCa 

VA&47. 
GW-aBHS-ltitOt-DR-m 

iVi«aoM 
7l-7»/tBGS 

VAS-27 
CW'5l443-in70B-DR-!(m 

ii/ivm 
Tt-n/tRGS 

VA5^7 
GW-M443-m70MR-RM 

tiAvm 
n-l6ftBG5 

VAS-27 
GW-3S443-in7m'DR-m 

mvim 
BS^fkBCS 

VA8-27 
GVMSUS-1117tB4)R-m 

mvisss 
n-m/tBcs 

VAS-27 
GW-3SHMUtO9-DR-0Sl7 

ii/isaoof 
9S-inftBGS 

VAS-U-
GW-sMs-mtosiM-nt 

msflsas 
USlftBGS 

MM* 
CMtJ«^III90»-DM0D 

mwiaos 
Sl-UflBGS 

VAS-U 
GW-m4s-7n9m-DR'7n 

ivisaagt 
JMl/ISCS 

VAS-U 
GYt-asm-mma-DR-m 

ivisasM 
It-HftBCS 

14U 9.1 U 9.1 V 7.1 V 12 V 11U 17U 23U 14U 14U 14 U 14U 
14 U) 9.1 VI 9.1 VI 7.1 U) 12 VJ 11 V) 17 V) Z3U 14U 14 U 14U 14 U 
14 V) 9.1 U 9.1 U 7.1 U 12V 11 U 17U 25U 14U 14U 14U 14 U 
14 U 9.1 U 9.1 U 7.1V 12U 11 V 17U OJB) 14U 14V 14V 14 U 
14 U 9.1V 9.1 U 7.1V 12U 11 v 17U 048) 14U 14V 14U 14 U 
14 UI 9.1 U 9.1 U 7.1 U 12U , 11 V 17U 25V 14U 14V 14U 14 U 
201)) 1BV 18 U 14 U 25U 22V 33V 54U 24U 24U 24U 24U 
14U 9.1V 9.1V 7.1 U 12U 11 U 17U 25U 14U 14U 14V 14 U 
14U 9.1 U 9.1V 7.1 U 12U 11 U 17V 25U 14U 14V 14U 14 U 
14U 9.1 U 9.1 V 7.1 U 12U 11U 17U 25U 14U 14V 14V 1.0 U 
14U 9.1 U 9.1 V 7.1 V 12U 11V 17V 2SU 14U 14U 14V 10U 
14U 9.1 U 9.1V 7.1V 12U nu 17V 25U 14U 14V 14U 14U 
14U 9.1 U 9.1 V 7.1V 12U nu 17V 25U 14U 14V 14V 14U 

10 VJ 91U 9IV TIU 120U nou 170V 25U 10 VJ 10 V) 10 V) 10 VJ 
lOU^' 91U 91V 71V 120U llOU 170 vi 35U lOU 10U 10 U lOU 

10VJ 91U 91V 71V 120U 110 u 170 VJ 25U 10 VI 10 U) 10 V) 10VI 
10U 91U 9IV 71V laov llOU 17DV 2SU lOU 10 u 10 u 10U 
14U 9.1V 9.1 U 7.1 U 12U 11 u 17V 035) 14U 14U 029) 028) 

14U) 9.1V 9.1V 7.1 V 12U 11 u 17V 25U 14U 14V 14U 14U 
14U 9.1V 9.1V 7.1V 12 V 11 u 17V 25 U) 14 VJ 14U) 14UJ 14 VJ 
14U 9.1V 9.1V 7.1V 12U 11 u 17V 25U 14U 14U 14V 14 U 
14U 9.1V 9.1V 7.1V 12V 11 u 17V 25U 14U 14U 14V 14U 
14U 9.1V 9.1V 7.1V 12 U 11 u 17 V 25U 14U 14U 14U 14U 
14U 9.1V 9.1V 7.1V 12V 11 u 17V 25U 14U 14V 14U 14 U 
14U 9.1V 9.1V 7.1V 12V 11 u 17U 25U 14U 14U 14U 14U 
14U 9.1V 9.1V 7.1 U 12 V nv 17V 1 1 a»ij' 1 0381^ 1 1 M5J^ 1 M7J^ I 1 OABJ^ 
14U 9.1 U 9.1 U 7.1V 12 V 11V 17V 25U 14U 14U 14U 14U 
03BJ 9.1V 9.1 U 1 IIOI* 1 1 »0|' 1 1 3301- 1 1 4701* 1 1 isir 1 14U 14U 1.1 072) 

14 VJ 9.1 VJ 9.1 U) 7.1 UJ 12 IS 11 VJ 17V) 25 VJ 14 UJ 14 UJ 14V) I4UJ 
015) 9.1V 9.1V 7.1V 12 V 11 u 17U 25U 14U 14V 036) 037) 
14U 9.1V 9.1V 7.1V 12V 11 v 17V 25V 14U 14U 14U 14 U 

14VI 9.1V) 9.1 U) 7.1 U) 12 VI 11 VJ 17VJ 25 U) 14VJ 14 VI 14UJ 14 VI 
14VI 9.1V 9.1 U 7.1 U 12U 11 v 17U 25U 14U 14 U 027) 029) 

14U 9.1V 9.1 U 7.1 U 12U 11 u 17U 25U 14U 14U 14U 14 U 

10 VI 91U 91U 71U laou IIOV 170 UJ 25U lOU 10U 10U lOU 
14U 9.1V 9.1 U 7.1 U 12U 11U' 17U 25U 14U 14U 14U 14U 
54U 49V 4SU 36U 62U sou 83U 12U 54V 54U 54U SOU 
14U 9.1V 9.1V 7.1 U 12U 11 u 17U 25U 14U 14U 14V 14U 
14 VJ 9.1V 9.1 V 7.1V 12U 11 u 17U 25U 14U 14 V 14 U 14U 
14U 9.1V 9.1V 7.1V 12 V 11V 17U 25U 14U 14U 14 U 14U 
6.7 9.1V 9.1V 35) 94) 12 4.9) 54 047) 14 13 12 

14V 9.1V 9.1V 1.4) 12V 2.11 17U 043) 14U 14U 14 U 14U 
14 IS 9.1 VJ 9.1V) 7.1 VJ uvi 11 VJ 17U) 25 UJ 14U 14U 1.0 U 14 U 
14V 9.1V 9.1V 7.1 U 12 U 11U 17 V 25U 14U 14V 030) 028) 

14V 9.1V 9.1 V 7.1V 12 V nu 17V 25U 14U 14V 14U 14U 
14U 9.1V 9.1V 7.1V 12 V 11 u 17U 25U 14U 14U 14V 14U 

14V 1 230* 1 1 2Stf* 1 IBtf* 1 Idtf* 1 1 75* 1 1 MUI 1 1 .32* 1 14V 14U 14U 14U 

24 VJ 18 U IBV 14 V 2SV 22U 33U SOU 24U 24U 069) 071) 
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TABLE AA«b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYTICAL RESULTS 
2on-ao9 

souni PAYTON DUMP AND lANDFnX STTE 
MORAINi;OHIO 

kla 
Samfkltk 
SmmpkDatm 

VAM7 

mvaan 
St-MftBGS 

VAM7 
CIVJM43-lft2iMlllrflM 

O-ifftBGS 

VilM7 
GW-MMS-IITiOV-INI-fln 

fVICOflOf 
7l-7§/tBGS 

VAS^7 
CW-3tm-in€09-DB-Bn 

tt/iffian 
7t'7BJtBCa 

VAS^7 
GWjfM^I]im-l»4SS 

n/ivsMB 
TB^fiBCS 

VAS47 
chv^Mo-iiiTW-iw^ 

mmo9 _ 
fl-«/kBGS 

KAM7 

«Mi/tacs 

VAS<27 

GW'4M<S*ni7P»-l»'M 

ii/iiom 
fl-«/kBC9 

VMS-27 
GIV-JMI»-11]nMNl497 

11/190009 
90-101 ft BG8 

VASOO 
CW-300a-U1909-DR-490 

n/tvioao 
l&ttftBCS 

VASOO 
CW-30t4M1t9eO-DRrieO 

11/190000 
nSOftBGS 

VASOO 
CTt-aooio-mooO'DB-m 

IViOOOOO 
OOMflBCS 

VA$O0 
cw-aooo3-nt90MM-m 

11000009 
4t-40/tOCS 

Mhylph. 

^NHraphoidl 

Ben»(B4v0p>iyl« 

Hp^O^VBlFheTl)^ 
UK2<3il0RMthagcy)imtlMm 
UK^OdentAyO^ 
^bhytecyQiMtekt. <DEHP) 
Butyl bci^l|M»hl. (MP) 

Ovbunle 
Ol^KHU 

PibM^ 

DteilVllMiduti 
Pimtftylphrtiututo 
Di«4utytylillid.b([»P) 
n^HictylpMidrifCPiiOP) 

lnikno(UM)nrF»ii 

ti^ffopyUi 

034 

180 

3A 

7X0 

11000 
0i29 
3700 
0009 
ojfjm 
0X09 

079 
iooo 
lie 

OLdll 

ia 
35 

iaoQO 

Ottrifo 
37 

79000 

3X0 

1500 
1500 
OLOU 
0J6 
220 
4» 

0JB9 
71 

014 
012 

OOOK 
14 

036 

11000 
1100 

Anndc 10 0045 4A1V *3* TOt^ 273^ 423^ .173?^ OlTOl' 251* lU* 
Anode (dbutvad) ID 0JM5 050i- ' " •• 07^ 1 4.7V 42*^ "V OTOV ooo\> Ml- Mil' 
Leul 15 - 33U 199^ 3or sar XT 4SJ- 327^ lOf 326r 1.0U 90 isir lar 
luolCdlnoKoO 15 - 1.0 u liOU 10V lilU 10V 1.0U 2.6 IJ 1J)U liiu 10V u lAU 

R-11iBp 
U-TtMpumnctcrwunotdctaciud. Thau 

UJ-liwianmalvwunatdatBctMl. THaai ertalvaiutibllKtt 

-NotappOafa^ 
1=1 K ^tor Ihui •Fpilcalili criMa. 
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TABLE A44b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALYHCAL RESULTS 
2008 - 2009 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINROHIO 

SamitULoaHlme 

SmmphlD: 

Sa»9PbDate 

USEPA R^mlStnmk9 
Umi0 

MCL TtfWmUr 

m b 

VAMf 

CWW«9rlllM»-lM-ia 

1VI9«a9 

7^41/1 »G$ 

VAS4i 

GW-3H43-m90b-DR'1M 

mwxm 
nmfiBcs 

CM^JfMS-lilOOMK-lOS 

m-9lfi9C$ 

MtS4f 

CW-MO-lHOSMlR-IOf 

It^OOf 

ft-nftBCs 

VAS-iM 

CHr-3M«l-]I20aMI(-f07 

IV98MM 

fi-nftBCs 

VAS-U 

CtV-JN«3-II200»-OJI-lflf 

lV3Vm 

M-IOI/IBCS 

VAS'U 

CIV.3f443-n2M*-M-110 

iwm 
f«I-1M/»0GS 

VAS4M 

IV3«Q0a» 

7W-11C/IBGS 

VA4-U 

CIV-JM«3-1]2ia9-l»-II2 

ivnooos 
]IC-12i/2BG5 

VAB-U 

CW-aNiS-lMISt-DR-IlS 

It^2V2MI 

126ffai/2BG5 

VAMf 

GW-MffSrlMIW-M-IM 

I3S-14C/IBGS 

VAMf 

GI^4M49-ll22«9-bit?115 

liOBUSt 

I«-l5fAiGS 

yAS4» 

CMWf3-I1220»-DII.|IC 

iwm 
ISB-mfiBGS 

1,1,1-Tikhloniellim 200 9100 13U 13U 13U 13U 13U 13U 13U 13U 13U 13U 13U 
- 0L067 13U 13U 13U 13U 13U 13U 1.0 U 13U) 13U) 13U) 13U) 

s 0Z4 13U lOU 1.0 U 13U 13U 13U 1.0U 13U 13U 13U 13U 
. Z4 13 U 13 U 13U 13U 13U 13U 13U 13U 13U 13U 13U 

7 940 13U 1.0 U 13U 13U 13U 13U 13U 13U 13U 13U 13U 

70 Z9 1.0 U 13U 13 U 13U 13 U 13U 13U 13U 13U 13U 13U 

OZ 000012 ZOU ZOU ZOU ZOU ZOU - ZOU ZOU ZOU ZOU ZOU ZOU 

005 QiOOfiO 13U 13U 13U 13U 13 U 1.0U 13U 13U 13U ' 13U 13U 

600 370 13U 13U 13U 13 U 13 U 13U 13U 13 U 13U 13U 13U 

l^-DkhlorcMhrne 5 0.19 13U 13U 13U 1.0 U 13 U 13U 13U 13U 13U 13U 13U 

I^DkMorapnpm 5 039 13U 13U 13U 1.0 U 1.0 U 1.0 U 13U 13U 13 U 13U 13U 

l^-DkMorabaum - - 13 U 13U 13U 13U 13U 1.0U 13 U 13U 1.0 U 13U 13U 

lADkhlorabmicne 75 0L43 13 U 13U 13U 13U 13U 1.0 U 13U 13U 13U 13U 13U 

24ul»oni (MMhyl tChyl ketone) (MEK) - 7100 lou; 10 U) lOU lOU 10U 10U lOU lOU) 10 U) 10 U) lOUF 

47 lOU lOU lOU lOU lOU lOU lOU lOU) lOU lOU lOU 

4-MM))yl-2-pcntonom (Methyl bohmyl ketone) (MIBK) 2000 10U7 10 UJ lOU lOU lOU lOU WU lOU 10 U) lOUJ 10 UJ 

Acetone - Z2000 10 u 10U lOU 10 U lOU lOU lOU lOU 10 U 10U 10U 

Beram 3 (U1 13U 13U 13U 13U 13U 13U 13U 13U 13 U 13U 13U 

- ai2 13U 13U 1.0U 13 U 13U 13U 13U 13U 13U) 13U) 13U) 

- 13 13U) 13 U) 1.0U 13U 13U 13U 13U 13U 13U) 13U) 13U) 

- Z7 1.0 U 13U 1.0U 13 U 13U 13U 13U 13U 13 U 13U 13U 

Gufaendiiulfide - 1000 13 U 13U 13U 13 U 13U 13U 13U 13U 13U 13U 13U 

5 03 1.0 U 13U 13U 13 U 13 U 13U 13U 13U 13 U 13U 13U 

100 91 I3U 13U 13U 13U 13U 13 U 13U 13U 13 U 13U 1.0 U 

Woretohene - 21000 13U 13U 13U 13 U 1.0 U 13U i3U 13U 13U 13 U 13 U 

- 019 1 0261* 1 1 13U 13U 1.0 U 13U 13U 13U 13 U 13 U 13U 1 1 ai7j» 

^Prometfum (Methyl dilbridc) - 190 13U 13U 13 U 13 U 13U 13U 13U 13U 13 U 13U 1.0U 

70 370 17 17 28 26 27 19 27 28 34 28 7.1 

di-13-Dlchlorepra|im - - 13UJ 13 U) lOU 13 U 13 U 13U 13U 13U) 13UI 13U) 13U) 

Cydoheune - 13000 032) 013] 016) 015) 017) 13U 0.14) 019) 0.13) 014) 13U 

- 015 13U 13U 13U 13U 13U 13U 13U 13U 13 U 13U 13U 

- 390 13U) 13U) 13U) 13 U) 13U] 13UJ 13U) 13U) 13U) 13U) 1.0 U) 

Bihyibemenc 700 13 13U 13U 10U 13U 13U 13U 13U 13U 13 U 13U 13U 

- ceo 13U 13U 13U 1.0 U 13U 13U 13U 13U 13 U 13U 13U 

Methyl eceble - 37000 lOU lOU lOU lOU lOU lOU 10 U lOU 10U lOU 10U 

- . 13y 13U 13U 13U 13U 13U 13U 13U 13U' 13U 13U 

Methyl toft bstyl ctlicr (Mivq - 12 93U 53U 53U 93U 53U 53U 53 U OOU 93U 93U 53U 

Methylene chtofMe 9 43 i3U 13U 13U 13U 13U 13U 13 U 13U 13 U 13U 13U 

Serene too 1600 13U 13U 13U 13 U 13U 13U 13 U 1.0 U 13 U 13U 13U 

9 Oil 13U 13U 13U 13U 13U 13U 13U 13U 13U 13U 13U 

Toluene 1000 2300 039) 13 13U 1.9 U 1.9 U 13U 13 U 13 U 0.74) 039) Z3 

trene-l^Dkhlomllm im 110 030) 049) 0.69) 063] 062) 033) 035) 033) 1;7 091) 026) 

- - 13U 13U 1.0 U 13U 1.0 U 13 U 13U 13U 13UI 13U) 13U) 

9 2 13U 13U 13U 13U 13 U 13U 13U 13U 13U 13U 13U 

TriditerofluuiuimUiBiie (CPC-11) - 1300 13U 13U 13U 13U 13 U 13U 13U 13U 13U 13U 13U 

- 59000 13U 13U 1.0 U 13U 13 U 13U 13U 13U 13U . 13U 13U 

Vlnyi chloride 2 0016 1 1 1 M7f 1 031)^ 1 076)^ 1 1 am' 1 1 15^ 1 1 Z5'^ 1 1 0A7f 1 1 13U 13U 13U 

Xylene (totel) 10000 200 ZOU ZOU ZOU ZOU ZOU ZOU ZOU ZOU ZOU 23U ZOU 

Swti-Volelllei 

Z2'Otybie(l-chloro|Hopene) (bii(UHDn>»propyl) ether) 032 . . . . . . 
Z45-TVfchleraphei»l 3700 - - - - - -
Z^TrkhlonphCMl 6.1 • - - - - -

110 - . . - - • 
Z44)liiiethylphefiel 730 

73 
- - - - - • - - -

ZfPlnilroloiiiene 

/il 

022 . . . . . - -
Z6-Dliiilibtoluenc 37 - • - - - - -

' 2900 . . . - - -
180 - - . - - - - -

2-Methylnephtlielene 190 - - - • - - - -
ZMtohylphnol laoo . . . - - -
ZNHnenlHiie 370 - - - - - -

i£r- 0.15 - • - • - - - -

07 - . . - - - -

IBU 

1BU) 

1BU 

IBU 

uau 
1BU 

2BU 

1BU 

IBU 

IBU 

1BU 

IJOU 

IJOU 

1010 

10U 

lOlO 

lOU 

IBU 

IJOUJ 

IBUJ 

yjav 

IBU 

1.0 u 

1.0 u 

IBU 

IJDU 

IBU 

1.9 

IJOVI 

IBU 
IJOU 

IJOUI 

IJOU 

IBU 

10U 

IBU 

5BU 
IJOU 
IJOU 

IJOU 

0.781 

IBU 
IBIO 
IBU 

IBU 

IBU 
IJIU 
ZOU 

IBU 

UOUJ 

IJOU 

IJOU 

IJOU 

IJOU 

ZOU 

IJOU 

1BU 

IBU 

IBU 

IBU 

IBU 

1010 

10 U 

lOlJJ 

10U 

IJOU 

WUJ 

1J)UI 

1BU 

IBU 

1J>U 

1BU 

1BU 

IBU 

1J)U 

1.4 

1J>UI 

au) 
IBU 

iBu; 

IBU 

IBU 

10U 

IBU 
SJOU 
IJOU 

IBU 

IJOU 

0.91 J 

IBU 

1.0 U| 

IJOU 

IBU 

IBU 

IJOU 

20U 
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TABLEA4A 

SUMMARVOF VERTICAL AQUIFER SAMPLING ANALVnCAL RESULTS 
200BT2009 

SdtnH DAYTON DUMP AND LANDmX SITE 
MORAINROHIO 

SmmpblD: 
IVI990O9 

TUlftBCa 

VAS^ 
CW-3$t4Mn90B-m-10i 

1V1S30M 

VAS^ 

C1V^3tM3.1f2«P9uDI(-lflS 

llfOOMOf 

m-01ftBCS 

VAhU 

n/ntnm 
n^f/iscs 

Vi4S4f 
GIV4fMM]2a»-OJ(-fe7 

ivmm 
n-mfiBcs 

USEFA R^thmlBatmb^ 
Uwth 

Tajtmttr 
b 

KAS-tt 

GMUN»-fl20aM».lM 

11/SWM 

SB-tnfiBGS 

VA3-U 
GW-a$i4B-113€§BM-nO 

in-m/tBGs 

VA8^ 
CWUfM^ll^DR-lll 

IVZOOMf 
10&-11€fiBG3 

VAS'lB 
GVf^tuytmoB-bR-m 

iwioti 
nf-lltfiBGS 

VAS^ 

cw-mHb-imoB'bR'm 
n/2iflooo 

11$436ftBGS 

VAS^ 
G¥f-3St43-U2SCi •DR-IU 

136^146 ft BGS 

VW 
GW-3^n220»^.|l5 

i^^oaof 
ltf.15fA0CS 

VASria 
CW-39i43-nt2a9-DR-U6 

itmnaob 
ISB-mftBGS 

40iloranilhie 
4<ailaraphmylp 
4McthyIphcnd 

VNHrephnot 

BlphBvia.1-«phtnrl} 
Hi(2<NoraMlioi9)iiiMi«t 
UsCMMonMOiyOaihtr 
bb(2«)iylhRyl)|.i.lhihli PBHP) 
BM^bcnylphOialiliCBBP) 
Giprabcftim 

Qutaalt 

ChfyHM 

Olbeni^lBiifanenc 
Dibe 
DMlylphlliibli 
DimdlylphiMiii 
DMu^lphlliitati(DK? 
n^HKlyl pMhihb (DnOT) 

KBUCMDI 
HBMMOI 

1 

50 

hdihonJ^pymit 

thfiiinrlu 

»0 
14 

am 
11000 
029 
3700 
OiD9 
nnw 
OilB 

110 
Qjn2 

19 
nww 

37 

QJN2 

0J6 

220 

4J 
0JD9 

71 

014 

012 

OOOM 

14 

054 

llpGp 

1100 

AiMfilc 
AtMi^(dlwhwl) 

10 0045 94if* JU* mr* <u^ <7.1* «»*• SM* 9U" iM" 1 isi" KU^ US* AiMfilc 
AtMi^(dlwhwl) 10 0015 *3f Ul' ijt is' iSf Ml' Mi' Mi' Ml' Ml' Mi' IJI' Ml' 
Uad 15 in- JSLI* iif •iir Ojf wr S7.9^ ns"' !Uf ISI" SM- . lis" SIS' 
I«d(clM«ad) 15 u (UII u" MJ 131 MS) 1J)0 u OMJ 2J OSS) MU 056) 
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TABLE A44b 

SUMMARY OF VERHCAL AQUIFER SAMFUNG ANALYHCAL RESULTS 
2008-2009 

SOUTH DAYTON DUMP AND LANDHLL SITB 
MORAINE OHIO 

SmiipUip! 

SUN|»faOM«C 

Sm^DqMc 

USEPA Jt^ffenaf SOMNAV 
iMb 

MCL TkiiWatwr 
a b 

VAS-IB 

GW-3fM».lI22af.IlR.117 

iva/im 
1S$-iStfiBGS 

Daplkml, 

VAMf 

CMMtMMIZMMMrfll 

lU-m/tBOs 

VAMB 

GIV-3IN3-II22fl9uM-l]9 

iimoot 
I7B-1JCABGS 

VAS^ . 

GW-3a§i3rU2aU'Dlt'm 

fV28«09 
IK-tfCABCS 

1,1,1-Tridi 

L1A2-Trt 

l,l>-THeh 

1,1.DkMoracllM» 

1,1-DkMorotthm 

1,2^TrWorobna>i 

1>I)ibren»MikiR 

l^bn 
•P»CP) 

i>oidiiDi 

U-DMn 

l,24Mailai 

1>Okhlpi 

7 

70 

0^ 

005 

COO 

1«4-Olchloi 

2-Butanan 0(MEK) 

CiitondlHitncIc 
CiifaonMndilorh 

Oilorobaacnc 

(TrUiloi 

• (MrihylchlotUc) 

^U-DidilonitlHne 

cii-13-Didikinpn)p>fit 

CycWimn. 
Dibramaditorefnctteiw 

Didilorodiflueremcllim (GFC-12) 

MMl^l ̂ ohtum 

Mdhyl tort butyl athw (MTBK) 

Mcthyloicchlorldi 

Tttndilorocthene 

Tducnc 

tnn>-1,2-Dfchlorwfhcnt 

inntrlA-DicMoiiipiDpmc 

TikMbrodhBit 

TikhlonfluoraiMlhm (OOll) 

TrifluoiDtaricMoMtlfiMe (FiKn 11^ 

Vfaiyldiloridc 

Xyicntdptol) 

100 

5 

1000 

100 

QiK7 

OLM 

X4 

340 
U 

OiKKS 
370 
ai5 
039 

043 

7100 

47 

041 

012 

05 

07 
1000 

02 

91 
21000 

019 

190 

370 

13000 

0.15 

390 

15 

12 

45 

1600 

Oil 

2300 

110 

2 
1300 
99000 
0516 
200 

15U 

IBIS 

VOU 

15U 

15 U 

15 U 

25U 

15 U 

15U 

15 U 

15 U 

15 U 

15U 

lOU 

lOU 

1019 

10 U 

15U 

15UJ 

15U 

15 U 

15U 

15 U 

20U 

15 U 

15U 

15 U 

15 U 

15U 

15 U 

10U 

10U 

1019 

10U 

15U 

1519 

15U 
15U 
15U 

15U 

10 U 

15 U 

15 U 

15U 

15U 

15U 

15U 

10 U 

10 U 

1019 

10 U 

15 U 

15 yj 

15U 

15U 

15U 

15U 

lOU 

15U 

15U 

15U 

15 U 

15U 

15U 

10 U 

10U 

1019 

10U 

045]* 075]* 

15U 

15U 

15U 

15U 

15U 

15U 
15U 
15U 

15U 

15 

1519 

15U 

15U 

15U 

15U 

15U 

1019 
1519 
55U 

15U 

1519 

15U 
073] 

15 U 

15 U 

15U 

15U 

15 U 

15U 

lOU 

15U 

15U 

15U 

15 U 

15 U 

15 U 

15 U 

15U 

15U 

0L3SJ 

15 U] 

026] 

15U 

15 U 

15U 

15 U 

1019 

1519 

55 U 

15 U 

059] 

15U 

1.4 

15U 

15U 

15U 

15U 

15 U 

15U 

lOU 

.097£_ 
15U 

15U 

15U 

15U 

15U 

15U 
15U 
15U 

15U 

036) 

15l9 

038) 

15U 

15U 

026] 

15 U 

1019 

1519 

55U 

15U 

1519 

1.0 U 

1.7 

15U 

1.0 U 

1.0 U 

15U 

151/ 

15U 

062] 

0J5J* 

15U 

15U 

15U 

15U 

15U 

15U 
15U 
15U 

15U 

036) 

1519 

026) 

15U 

15U 

15U 

1.0 U 

1019 

1519 

S5U 

15U 
054] 

15U 

1.1 

15U 

15U 

1.0 U 

15 U 

15 U 

15U 

lOU 

2^-Oiiybto(l-chloicpn 

2A5-TrfcMoni|ihcncii 

2A6-TricWoniph«wJ 

14-DlchloropfKnel 

14^iMlliy1phtnol 

14-Dlnlboi4tonol 

14-Dlniirotaluaw 

MdtlhylnphlhdflM 

bClOiloi l)clhir) 

WhL 
4-Broinoph^i phenyl tlh 
4<hlor<>3-nMlliylp)Mnol 

032 

3700 

6.1 

110 

730 

73 

022 

37 

2900 

180 

150 

1800 
370 

015 

3.7 

3700 
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TABLE A44b 

SUMMARY OF VERTICAL AQUIFER SAMPLING ANALVnCAL RESULTS 
2006-2009 

SOUTH DAYTON DUMP M^biLANDFaL SITE 
MORAINROHIO 

ara 
bDMc 

Uweh 

MCL TMpWMitr 

K4Mf 
GI^JN4S-fI220»-Olt.n7 

tifn/sm 
ISt-mfiBGS 

VAS-U 

CH^SN4S•fU2aMM-11l 

11^^9000 

GW-3»M3-1122O»>1M-1]0 
7WU09 

17S-1$SftBCS 

VA&it 
GMtJM«S^IU3O0uDR.|tt 

11/2»aOM 

iW-fMABGS 

4<3diw^flmiylptmnyUthtr 
a-Mdhylph^ 

hthytm 

Atepiine 

B«uo(gh.Op<fylm. 

nphcnyt(l;1-Blphci^ 
bN«HeR»lbe*y)medii 
bM»Mcfotfhyl)elher 
bli^Mh^OphlhiUlePBHP) 
Butyl b»«9lphAihl«(BBP) 

DMhytphllMlil* 
DbncihylphihiUte 
D»TiHntylphlla1ato(DiBF) 
DHHXtyliauhdity(bnOn 
niionnlhaie 

180 

3A 

2200 

37D0 

11000 

029 

3700 
nna^ 

0^ 

Qill9 

029 

1800 

110 

0A12 

4J 

19 

37 

220 

48 

71 , . . 
Naphlhalm 014 - - . 

012 • - - . 
OQOW - . . 

hl-rainiaodiplinylandna 14 - - . 
056 , . -
- - - -

nwnol liodo . , - . 
Pyim 

itoriE 

1100 ' 

Aimk 
A»nle(diaaolvad) 

U>d(diteo!«ed) 

10 
10 
19 
15 

0045 
0M5 

175- 875- 475-Aimk 
A»nle(diaaolvad) 

U>d(diteo!«ed) 

10 
10 
19 
15 

0045 
0M5 351' MV 15J' -Ml' 

Aimk 
A»nle(diaaolvad) 

U>d(diteo!«ed) 

10 
10 
19 
15 

0045 
0M5 

3i^ isr i2r 101-

Aimk 
A»nle(diaaolvad) 

U>d(diteo!«ed) 

10 
10 
19 
15 - O40) 15U 05BJ 23 

MdhnmHaafmicn 

e podllvdy IdeiMe* howw 8* 1 
>r tiln (ug/L) uMwm olMrwiM noted. 

R^ltapa 
U-nwpinmfterwM not detected. Tlwn Mrini MlueblheB 

UJ-Htejte 
qiuniitetianUnilL 

••NG>.ppilClbU: 

CUD -c«-

vwMnot detected. Theeeeoctoten 

u ̂ Mter Ihui appHcnUe criteria. 



TABLE A4J 

nLTERED VERSUS UNEILTERED METAL CONCENTRATIONS IN VAS SAMPLES 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

USEPA Regions; Sclenting Lads 
Parameter 

MO. a 

Arsenic 

10 

Arsenic pissolved) 

10 

Lead 

15 

Lead(Disso1 

15 

TapWater b 0.045 0.045 - •-
SampU 

LocttioK 
SampUID: 

Ecological ScreeniqgVafecCU c 
Sample Dalt; Sample Depth 

(ftBGS): 

150 37 

VAS-5 GW-3SM3-121608-KMV-093 tinvuoa 55-60 90.5" OAS J* 75.6- 1.0 U 

VASS . GW-38*43-m7tS-KMV-100 J1/17A00S 90-95 29.6" 3.9 J* 39A- 1.9 

vAS-e GW-3S4a-m070^KMV-106 1/7/2009 55-60 S5A~ 0.95 J" . 104- 1.0 U 

VA5-7 GVf-38tO-UUOS-KMV-Ut 12/1S/2008 55-60 222" 2SJ* 55.7- 2.5 

VAS-5 GW-3SM3-01080S-blV219 vwm 32-37 132" «J' 176- 13U 

VAS-8 GW-3S443-(»i(IO»-fCMV-222 1AV2009 62-67 74,1» 5S* 164- 1.0 U 

VAS-U GW-38M^12I»0S-DD-1S2 y 12AV2008 67-72 271" 12.2" 97.9- 4.0 

VAS-M GW-3SM3-1209aS-DIVlSS U/IV2000 92-97 157^ isr 76.7- 1.0 U 

VAS-U GW-3S*a-12090a-KMV-073 12/^2000 30-35 MS" 0A6J* 63 0.20 J 

VAS-U GVt-3Btt3-12090S-iaiV-OS2 tvsnm 70-75 53A" 2MJ' 56.9" 1.3 

VAS-U GW-3a4t3-12U08-DD-U2 u/u/im 37-42 SIS'* 3.2 J* 142- IDU 

VAS-19 GW-3S4O-121S0S-DD-197 12/U/200S 57-62 25A" 3DJ* 623- 1.0 U 

VAS-U GW-3S4i3-12UO8-DD-202 22/WlOOS 52-57 29S" 4AJ' 653- 1.0 U 

VAS-22 G1V-3S443-121S0S-DD-20S 22/u/im 42-47 174'" 6J* 451" 1.0 U 

VAS-23 GIV-35443-12aS0S-Ol)-172 12/SMOt 57-92 47.9" 4SJ- 913- 035; 

VAS-2< GW-3SM3-inO;DS-DDu21« 1/7/2009 37-42 52.2" M.9" 433- 1417 

VAS-25 GW-38443-120708-l(MV-064 12/7/2000 55-60. 2SJr (L85J* 38.9- 0.74J 

VAS-U GW-3S443-1207IM-KMV-07D 12/7/2000 05-90 . 39.1" 6A' 78.4- 6.0 

Noiss: 

All concentrations are expressed in units of miciDgnuns per litre (|ig/L) unless otherwise 
noted. 

I positively identified; however, file associated parameter J-lheparamei 
concentration is estimated. 
U - The parameter was not detected. The ssaociated numericsl value is the sample 

nlimit. 
Concentration was greater than applicable criteria. 

(1) - OMZA: Ohio River Basin Aquatic Life and Human Health Tier 1 Criteria and Tier II 
Values, Outside Miidng Zone Area OAC 3745-1-32, July 27,2005. 

aiAoas44ipi) 
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TABLE A4.6 

SUMMARY OF 2009 SOa GAS FIELD SCREENING VALUES 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

LoeatioK^- CFn^ GPOl-09 GTO-09 GF02-09 GPa2-0» GPa2-09 GP03-09 GP03-09 GP03-09 CPDM9 GP04-09 GPM-Oi 
SmpIeDtte 14W2009 \4nwm 10^2/2009 ivmum \wnws im/xm 1W2009 14/100009 1V12/1009 18/0V2009 1V1V2009 imm 

Pcf«i«ter 
Melhine(%) 28.1 28.4 23.2 19.6 19.8 203 0 0 0 7.9 73 0.6 
aibon Dioxide (%) 163 143 113 143 14.9 16.0 8 53 0.8 03 ai ai 

- 0 0 - 13 0 - 139 18.7 - 12- 173 

LovrerExplodve Limit (%) - >100 >100 - >100 >100 - 0 0 - >100 11 
- -5.2 0 - 0 0 - 0 0 - 0 0 

PID(ppm) - 0 0 - 0 0 - 0 0 - 0 0 
Barometric RreMure (in. Hg) 29J8 293 29.19 2938 - 29.15 2938 - 29.15 2938 2937 2364 
BaUnoe(%) - 573 653 - 63.9 633 - 823 80.5 - 9 813 
Ambient Air Temperaturie (*F) - - 19 - - 17 - - 17 - - 32 
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TABLE A4.6 

SUMMARY OF 2009 SOIL GAS HELD SCREENING VALUES 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE OHIO 

StmfULocMlioK 
SmmpleDatt: 

GFos-ee 
imam 

GPSS^ 
WVUK 

GP(S49 
tvii/tm 

GPOf-Oa GPK-0$ GPef-09 GIV7-M GF07-49 GP07-09 GPPt-W CPg»49 GPDM} 
14QKIM9 wvum tvoflBOi iinviao» ivumv) nwrnia tmam wV3im nm/xm 

Melhute(%) 
arbon Dioxide (%) 
Oxygen (%) 
Lower Exploeivt Limit (%) 
Manometer Pnasure (inchci H^O) 
PID (ppm) 
Barometric Freaauic (tai. Hg) 
Balanoe(%) 
Ambient Air Temperature 

0 
11 

29J8 

0 
ll.l 
53 
0 
0 
0 

2937 
83.6 

0 
113 
33 
0 . 
0 
0 

29.15 
85.5 
17 

0.1 
8;2 

2938 

0 
6.1 

10.1 
0 • 
0 
0 

2937 
833 

0 
2.5 
16 
0 

-i:i 
0 

2838 
813 
35 

0 
133 

2938 

0 
12.8 
4.4 
0 
0 
0 

2937 
8Z9 

0 
5.1 

13.9 
0 
0 
0 

28.56 
81 

0 
103 

29.28 

0 
9.1 
73 
o' 
0 
0 

29.27 
83 

0 
3.9 
16 
0 
0 
0 

2838 
80.1 
35 
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TABLE A4^ 

SUMMARY Of 2009 SOIL GAS HELD SCREENING VALUES 
SOUTH DAYTON DUMP AND LANDFILL SITE 

. MORAINE, OHIO 

Smrtf/U Location: 

Sam^taDMiK 

Cn»49 CP0949 

14^42009 

GP09-P9 
092^2009 

GPIO-M 

1«OS«2009 
CP10-C9 

14242009 

CPIO^ 

09242009 

CPII-09 Gni-09 GPI2-09 GP12-09 GP12-09 

]4in2009 09242009 14«92009 14242009 1Q242009 

Pgramgttr 

Methane (%) 0.1 0 0 
Oibon Dioxide (%) 92 8.1 4.4 

Oxygen (%) - 12.1 13 J 

Lower Exploaive Limit (%) - 0 0 
Manonwter PnaauR (inches - 0 -0.4 

FID (ppm) - 0 0 

BaroawtiicFtcasun(ln.H^ 2928 29 28.64 
Balance (%) - 79.8 82.1 
Ambient Air Tcn^eratuieC'F) - ~ 35 

0.1 
33 

2928 

0 
3.6 

0.4 

0 

•0.2 
0 
29 
96 

0 

14 

83 

0 

-2 

0 
28.64 

89.3 

35 

0 

63 

2938 

0 
1.3 

17.8 

0 

0 

0 
28.64 

80.9 
32' 

0.1 

2 

2931 

0 
17 

17.9 

0 

0 

0 
2937 
79.4 

0 

2 
153 

0 

0 
Q 

29.15 
823 

17 



TABLE A44 

SUMMARY OF 2009 SOIL GAS FIELD SCREENING VALUES 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE^ OHIO 

Page 4 of 5 

SmpltLocatiam 
SnnpltDmtt! 

CPU-M GP13-W GPIXW Gl>l«-a» GP14-09 GPM4M GP15-09 CPtS-09 CPlfr« GPlC-tM GP14-09 GPU-09 
iim/un iinwm mtam umvtoef wvmm iva/im ivavum i^vum jvu/nm wvioot iViV2im 

Meauine(%) 
Cubon Dioxide (%) 
Oxy»en(%) 
Lcem Exploilve limit (X) 
Mtnometer FMiaure (inchee Hfl) 
PED(ppin) 
Barometric Praasuie (in. Hg) 
Ba1m(%) 
Aintaent Air Temperature (*F) 

3A 
103 

29.28 

33 
10.1 
0.4 
65 
0 
0 

2937 
663 

3.7 
9 

0.3 
73 
0 
0 

29.15 
87.1 
17 

0 
9.1 

2938 

0 
73 
83 
0 
•1 
0 

29.27 
843 

0 
4.1 
153 
0 
0 
0 

29.15 
80.7 
17 

43 
63 

29.28 

2 
8.5 
a6 
39 
-13 
0 

2937 
89 

0 
7.7 
33 
0 
0 

13 
29.15 

89 
17 

3.7 
53 

2938 

3.7 
53 
1 
75 
-13 
0 

2937 
90.1 

43 
5.1 
0 
85 
0 

13 
29.15 
90.6 
17 
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TABLE A4^ 

SUMMARY OF 2009 SOIL GAS HELD SCREENING VALUES 
SOUTH DAYTON DUMP AND LANDFRL SITE 

MORAINE OHIO 

t ' 

SmrnpUlaetHom GP17-09 GP17-0» GPt7-» GPU-M CPIM* CPIM* CFIMU CRM* CHM9 CR(HI9 CF2M9 CRtWS CPZI-O* CP21-«9 CR149 
stmpUDttc Jsmion wviou ivmrn nmmt womn jvnmn imnm iviaam tawm imam moam ivtzam imam iviaam omnm 

Melhuie(%) 13 1.7 ai 26.6 23.1 20.6 0.4 0.2 03 0 0 0 7.1 7.8 2A 
CulxmDia^e(%) 11.9 9.4 54 5.1 53 43 12.2 133 11.7 16:9 14.1 11.9 1.6 U 03 
Oxy8eo(%) - 0 93 - 0 0 - 1 2 - 3.1 5 - 0.6 14.1 
Lower Explosive Limit (%) - 34 1 - >100 >100 - 5 10 - 0 0 - >m . 51 
Msnomeler Pressure finches H^O) -0^0-0 0~0J0~0 0-00 
PID (ppm) - 0 56 - 0 0.7 - 0 - 0 1.1 _ o 0 
Barometric Pressure On. Hg) 29.28 293 29.19 2938 293 2919 2938 29.27 29.19 29.28 29.27 29.19 2938 2937 28.64 
Balance.(%) - 883 84.7 - 71.6 74.9 - 85.1 • 85.8 - .82.8 83.1 - 90 83 
AihbientAirTsmperatBreCF) - - 19 '- - 19 - - 21 - - 21 - -.32 
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TABLE A4.7 

LANDnLl/SOIL GAS ANALYTICAL RESULTS SUMMARY 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

SmMpUID: 
Sm^Dfte OSWntDnfi 

ShalbwSMr Dt^Selt 
Gw* CM' 

a b 

USEPA 
OSWERDf^n Cnrimymfe 

Target KUkOlO' 
IM 

GPn-09 
A-S$443-m999-hlZ-m 

cra-a9 
it-a3M<Mn509tNN-«I] 

yi«9009 yi«90» 

CF0M9 

ii-flaiMi-ansML-nj 
CPO^ 

A-astM3-onM»^H-ns 
yi«9oo9 

A-aM«S-»lfiOML-M4 
tnvim 

A-a9M4J-0tl<a»-NIM19 A-OfM^tnTOf-NH-OI 
Biaooo* 

GPIMf 
A-O3f«IMn5SM;t4]0 

GPIl-M 
A-«SM«9-«n^NM-«7 

1.1AH. 

14-DfcMomtfuni 
Ll-OichlareadiaM 
lA4-Trichlorob«Ttam 
l^bMnoMitoroprapani (DBGP) 
i;MKbn 
I^DkMonbmicni 
l>Dldi1onclhiiM 
I^DkUoroptoiMM 

13-DkMorabBttm 
lA'DidilgrafaaiBM 

(MHhyl ethyl l»tan)(MEK) 

4-Mcthy14iieiitmne (Mrthyl iMbuiyl ketone) (MIBK) 

• (Mrthyibninlde) 
Cuban dieiiHMe 

OilerafonnCnic 

lylfhbridc) 

cb-l^ddibe 

Cydoheum 
DihtemodirDn 
DkMorodlfluoinnctlune (dPC-12) 

EthylbenMne 
In^pyHMuane 

Medvl ten butyl elher (MTB^ 
MediytoMdiloilde 

toliicnc 

n1I3) 

VbvtdiloiMt 
XyknOoM) 

Mg/n/ 
l.g/m' 
i-g/m" 

!../«' 
Mg/m" 
iig/m" 
Mg/m" 
.g/n^ 
.g/m-
»g/n^ 
I*/"!' 
gg/iil* 
ug/m" 
»g/m" 
»g/M" 
ng/irf 

ng/rf 
Kg/m-
nlti 
iig/m" 
-g/»^ 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/m* 
Mg/ii' 
Mg/m* 
Mg/ra* 
Mg/m* 
Mg/m* 
Mg/n' 

22000 220000 22000 110U 11U 11U) 73 1.9 10 15U 55U 0.93) 18 14 25 

42 420 42 0L211 140U 14 U 14 UI 2.1 U 2.1 U 11U 11 U 7DU 11 U 11 U 11U 11U 

ISO 1500 150 a767 110 U 11 U 11UJ 15U 15U 15U 15U 55U 15 U 14U 15U 15 U 

5000 50000 5000 747 SOU 8.1U 8.1 m 1 1 I 56- 1 15U 15U 41U 15U 15U 11 15 U 

2000 20000 2000 78U 7.9 U 7.9m 079U 15 0.79 U 079U 40U 079 U 079 U 079U 079 U 

2000 20000 2000 370U 37U 37UI 5.9 U 5L9U 5.9U 5.9 U 190 U 9.9U 5.9 U 5.9 U 5.9 U 

2 20 2 040204 190U 97 u; 97 U) 9.7UJ 9.7 W 9.7 W 9.7W 490W 9.7 W 9.7 W 9.7 W 9.7 W 

2. 20 2 010204 150 U 15 U ISU) 3.1 U 51 U 51 U IIU 78U 3.1 U 3.1 U 3.1 U 3.1 U 

2000 20000 2000 120U 12 U 12 U) 24U 14 U 14U 25U 61 U 14 U 25U 25U 25U 

94 940 94 0472 120 U 12U 12 m OOIU 081U OSIU 051U 62U OSIU OBIU OBIU 051 U 

40 400 40 1J3 140U 14U 14 VJ 09ZU 092 U 092U 092U 70U 092 U 092U 0.92 U 092U 

1100 11000 iioo 240U 24U 24 UI 2.4U 10 6L4 25U 13DU 10) 25U 14U 85 

8000 80000 8000 1.11 240U 24U 24 UJ 1 I5J' 1 15)' 1 1 25U 25U 120 U 14 U 25U 14U 14 U 

10000 100000 10000 290U 29U 29 UJ 3.7 45 34 19U 150 U 1-»J 15) 35 23) 

NV NV NV 40OU 41 U 41 U) 24U lOU Z4U lOU 210 U lOU lOU lOU 24U 

800 8000 800 40OU 41 U 41 UJ 15 U 15U 15 U 15 U 210 U 15U 15 U 3.9) 15U 

3500 35000 3500 230U 27U 41 U) 24U B4U 20U .7.1U 120 U 17 W 11 U 21U 18U 

310 3100 310 137 1 8«- 1 37* • 1 1 96J' 1 1 1 110" 1 1 053J 096 U 49U 1 1 14" 1 I'-- 1> • 1 [ loT* 1 055) 

140 14000 140 0531 130U 13U 13 UJ 24U lOU lOU lOU 68U lOU lOU lOU lOU 

2200 22000 2200 11.1 200U 21U 2IUJ 4.1 U 4.1 U 4.1 U 4.1 U lOOU 4.1 U 4.1 U 4.1 U 4.1 U 

50 500 SO 150U 851 16UI 15U 15U 15U 15U 79U 15 U 15U 15U 15U 

TOGO 20000 7DOO 310U IBJ 18J 20 16 6.7 65 160U 85 13 11 97 

180 1600 160 0518 120U 13U 13U) 1.9U 1.9 U 1.9U 1.9 U 64U 1.9 U 1.9U 1.9 U 1.9 U 

600 6000 600 1 12000- 1 95U 95 UJ 15U 1.4 U 14 15U 47U 15U 1.9 15 U 1.1) 

100000 lOOQQQO 100000 lODU 45J 45J 1.1U 12 1.1 U 1.1 U 53U 1.1 U 1.1 U i.iu 1.1 U 

110 1100 110 0533 96U 95U MU) 1 1 rf 1 15U 15U 15U 49U 1 1 UI" 1 14" 1 1 . 45" 1 15U 

900 9000 900 B2U 85 UI 85 UJ 15J 1.7 U 14) 1.7U 4aw 1.7 U 13) 1.2) 0.99) 

350 3500 350 S2J 22 171 066) 1.1 15 0.79 U 40U 0.79 U 15 0.79U 079 U 

200 2000 200 90U 9.1 U 9.1 UJ 15 U 15 U 15 U 15U 46U 15 U 15U 15 U 15U 

NV NV NV 1300 550 S50J 17 U 30 1.7 U 17U 35U 11 1.7U 1.7 U 170 

100 1000 100 0454 170U 17U 17UJ 35U 35 U 35 U 35U 86U 3.4 U 3.4 U 35U 35U 

2000 20000 2000 150U 1400 1400J 13) 45 120 44 7SU 61 25 24 3.1 

2200 22000 2200 491 1 noir 1 Itf 1 [ 16J' 1 1 55" 1 iiO* 1 1 " 15 U 44U 45 " 1 1 55- 1 1 " 
4000 40000 4000 260 95U 95 UJ 25U 12 15U ISU SOU 25U 25U 15U 15U 

30000 wmnnn 30000 475 Tiii 75U 7.2 UJ 35U 3.6 U 35 U 35U 37U 35U 35U 15J 35 U 

5200 ewinn 5200 26.1 1 s»r 1 09U 6.9 UJ 099) 14U 65 14U WJ 055) 14U 14U 0.78J 

50 300 30 0361 310U 31U 31UJ 1 1 lar 1 16 U 16U 25U 160 U 25U 1 85" 1 1 . 7y 1 16U 

10000 100000 10000 84U 85U 85 UJ 1.7 U 17U 1.7 U 17U 43U 17U 1.7U 1.7 U 17 U 

810 8100 810 248 130U 14 U 14UF 1 BIO* 1 27U 1 1 13^ 1 131 69U I 1 W 1 120" 1 1 4tf 1 17U 

4000 40000 4000 130 23 IB) 12 680 95 1.1 U 27) 22 12 18 11 

TOO 7000 700 7BU 7.9 U 7.9 UJ 079U OTBU 079U OTVU 40U 079U 0.79 U 079 U 079U 

200 2000 20O 90U 9.1 U 9.1 UJ 15U 15U 15 U 15U 46W 15 U 15U 15 U 15 U 

22 220 22 6.13 llOU 1 rf i 1 1 1 «r 1 45 1 1 w 1 15) S4U 14) 1 »oor" 1 1 4ir 1 1 " 
7000 70000 7DOO 110U nu 11 UJ 95 IIU 95 85 40) 74 55 55 4.4 

3000000 300000 190U isu WW 35U 35U 35 U 35 U 78V 35 U 35 U 3JU 35U 

280 2800 280 2.79 1 TMT 1 u»- 1 1 100)' 1 1 osiu 1 14)' 1 1 Q51U 051U S2U 051 U 051 U Q51U OSIU 

70000 700000 70000 160 62 25 480 19 15U 44U 13 w 30 14 

ciiblcmMR(Mg/m>)u 

I-i 
U - NomlMlMct Ml iaoctahd vahe 
UJ-blimMHdiMiiortlngUmiL 
NV-NOVMIUM. 
OrikriiNoliM: 
1 -nigEtStaDimr Soil Gu Cora 
whtn DM Son Goilo Indoor Ak A 
golduioo -Snkiolii« iho Voporb 
(U5S?A.2I)(D). 
2 - IMigol Dmp Son Coo CornBibolioii Comipoi 

Conconlnllon whcio tho Sou Coo to Indoor Air A 

g to Tu^ fndeer Ab' 
ilhm Pectcr - ai fai TkUe 2e (Rbk -1 • 104) ddnft 

n to Indoor Ab ftlhway from Groundwaler and SoOi' 

ndbig to Tirget Indoor Ab 

itlenuillon Ibctor - OJOI (RM -1 a 106) 
n to Mov Air Fbihway from Groundwater and SoiU* 

•A. 200). 
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TABLE A4.7 

LANDFILl^IL GAS ANALYHCAL RESULTS SUMMARY 
SOUTH DAYTON DUNff AND LANDFILL SITE 

MORAlNaOHIO 

5«NV)bllk 

OSIVERDn^ U^A 
OSIVERO*^ OnetKagmk 

cpn-m 
A.m443^fQ^GL^i 

CP13-9 

»%90» 

Ch4r0f 
A-e3$4a^tt9-mAoi 

GPIM9 CPIM9 
MMnii»A 
*iVM9 

cn«49 
A-03s«4»nf«i^ffi-8ai 

CPIMf 

A-«M«»4I9I4 

»)4>S0fl9 

A-aaiM»4R4a»-NM^ 
GP2»« cm49 

A-3M4M12n^N»M 

1-29-10 

Volif0M 

1,1,1-Tifchl 

1,1A2rTHndil< 

l.l-OhMcmihm 

1.1-DkhlanwlhnK 

I^TriddonlMmm 

1.M)ibRHii»4<hlBraprapM (pBCT) 
1.24NbRi 

I^DkMi 

1>DkMi 

• (^kmdbnmiidt) 

lA-Otdiki 

(M^ €%! kctant) (MOO 

4-M>diyl-Z-p OCMIBK) 

BrammMhiKO^b^ 
Gutodlu^ 
Cuton bemdiioridc 

ChloralMam 

OllM 

aiIonfcnii(IVkhl< 
(MMiyldilorid*) 

cbrlMdiloi 

• CCFC.12) 

rgpylli 

kMiyi tot butyl c«l»r(MTB8) 
Mb^lMdilpridt 
NapMaim 
Stynm 
TMndilofutOim 

Tolitow 

Imli^Dkldontohnt 

IVidilora^ 

Vlivldibridf 
XylmODMl) 

nli3) 

Uato 
ShglbwSgll Oa^toif Taiiet^Cn). 

Gg.' Gee' 
IgnMMr 

IMS 

a b m c 

lig/irt^ TMinn 220000 22000 21 

42 420 42 oai 11U 

>t/nf 150 1500 150 a787 1AU 

n/'-f 5000 50000 5000 7A7 uu 1 
nZ-f 2000 20000 2000 0.79 U 

2000 20000 2000 s.9y 
Mg/m- 2 20 2 nnnw 07UI 

nl'f 2 20 2 nnana 3.1 U 

Kg/m' 2000 20000 2000 24U 

tig/nP 94 910 94 0L472 OJIU 

n/nf 40 400 40 1J3 a92U 

Kg/rf 1100 11000 1100 24U «/«• 8000 80000 8000 1.11 2AU 

10000 mnwin 10000 19U 

NV NV NV 20U «/«• 800 8000 800 1AU 

3500 35000 3500 7.7 U 

IW/M' 310 3100 310 137 0.99 «/«• 140 14000 140 0J31 2ilU 

ng/rf 2300 22000 2200 11.1 A.IV 

l-g/"" 50 500 50 1.6 U 

«/n/ TOO 70000 7000 19 

gg/m* 160 1600 160 0J18 ISU 

W/ni" 600 6000 600 14U 

gg/irf 100000 1000000 100000 1.1 U 

gg/rf 110 1100 110 OiSSS 1 IJ? 1 
gg/m- w 9000 9Q0 OJSJ 

gg/™- 350 3500 350 3.2 

gg/rf 300 2000 200 lJU 

gg/m* NV NV NV 1.7 U 

gg/m" ioo 1000 IOO 0454 " 3.4U 

Hg/g-" 2000 Ipppn 2000 6-7 

gg/m" 2200 22000 2200 4.91 11 

gg/m- 4000 40000 4000 2JU 

gg/m" 30000 300000 30000 47J 34 U 

gg/gi* 5000 52000 5200 26.1 lOU 

gg^ii' 30 300 30 0361 1 zor 1 
gg/gi* 10000 lOOOOO 10000 1.7 U 

gg/-* 810 Slop 810 ZOO 1 32^ 1 
gg/m- 4000 40000 4000 74 

gg/!"- TOO 7000 in ft79y 

gg/g/ 200 2000 200 

gg/g/ 22 220 a 013 1 1200- 1 

n/rf 7000 70000 7000 67 

n/-f 300000 3000000 300000- 3JU 

gg/»/ 280 280O 280 Z79 OJIU 1 
gg/J 70000 700000 70000 16 

33U 7.9 U 22U 11U 22 ssou 9.9 U 570U 220U 220U 
41U 9.9 U 28U 14 U 67U 7D0U 12 U 72PU 280U 2I0U 
33U 7.9 U 22U 11 U 49U 55DU 9.9 U 57DU 220U ^U 
23Uf 82- 1 7280- 1 66* 1 340- 1 400/ 1 76U 420U ' 160U 160U 
16U SJU 420 7.9U ~12 400U 39 420U itou 160U 
120U 29U 75U 37U 18U 1900 U 34U 1900y 760U 790U 
190U 46U 190U 97UI 29U 4900 U) SOU) 9100 Uj 2oqou 2000U 
61U 15U 31U ISU 97U 780U 14U 81DU 310U SlOU 
48U 12U 24U 12U 77U 610 U 11U 630U 240U awu 
16 U 3.9U 24U 12 U 24U 610 U 11U 660y 250U 160U 
19U 44U 28U 14U 28U 7Q0U 13U 730U 280U 280U 
48U 12U 4BU 9.7J 77U 1200 U 22U 1300U 490U 490U 
48U 12U 48U 24U 77U i2pou 22U 1300U 490U 490U 
99U 14U 99U 29U 5.9J ISOOU 27U 1900U 600U 600U 
41U 9JU oy 41 U 6.1 U 2100U 37U ZIOOU 830U BUU 
33U 7.9 U 8ZU 74 4.9U 2100 U 37U ZIOOU SSOU 830U 
3BU 11U 4BU 24U 32U 1300U 22U 1200 U 4aou 480U 
19U 44U 1 isf 1 It- 1 44^ 1 14000- 1 1 16' 1 500U 200U 190U 1 
40U 9.7U 27U 13 U 6JU 680U 12U 7Dau 270U 270U 
83U 20U 42U au 12U 1000U 19U . IIOOU 420U 420U 
31U 7JU 31U 16U 46y 790U 87J SlOU 320U SlOU 
63U 15 63U 871 14 1606U lOJ 1600U 630U 630U 
38U 9.1 U 25y 13 U 5L6U 640U 11 U 660U 2UU 250U 
28U 6J6U isu 9711 141 470U B6U 480U 190U 190U 
410 5JU 

1 ^ 
64J 37U 1400 8L1J 590U 210U 210U 

29U 1 1 SO- 1 1 20U 1 180- 1 46U 49DU 89U sloy 200U 200U 
33U 7.9 U 17U 83 UJ 49.U 420 UJ 7JUJ 430UJ 17DU 170U 
16U 86 1 1 . 1 66j 20 36PJ 1 1' 1600- 1 16000P 1 tsof . . 1 1 400- 1 
36U 87U 18 U 9.1 U 56U 46pU SJU 480y 180U 10U 
390 asu 14 U 6JU 42 50000 330 360y 140U 10U 
68U 16U 34U 17U loy 86PU ISU B9oy 3aou 35DU 
43 46J aj 35 5.9U 750U 13U 780U 300U 300U 

36U 63U 17U 1 66r 1 7jf 48000- M' 1 460U 180U inu 1 
49U 12U 2DU 9JU 7AV 4ioor 8.9U 520U 200U 20OU 
72U 17U 38' 5JJ 11U 370V 66U 380U 150 U 150U 
2IU 5LOU • 14U 6JU M:U ssbii 6JU 360U 140U 10U 
53 U 13U 69U 31:U' i 56/ 1 1 «i0|- 1 1 29U 1600U 6<pU 60U 1 
34U 82U 17U B5U &liU 450U 77U 4S0U ITOU 170U 

54U 1 2«r 1 1 •27U 14 U 1 "48^ . -1 1 690U 12 y 710U 280U 27oy 1 
131 57 42 12 23 2800 13 4aou 150U 10U 
16 U SJU 210 7.9 U IJJ 40py 77U 3101 160U 10U 
36U 8.7.U 18U 9.1:111 S4U 460U 8JU 48oy 180U mil 
43U 1 . 630- .1 1; • " 79tr 1 IIU 1 64-^ 1 1 54PU 1 . sir . .. 1 1 . 5600ir 1 i6ooor' 1 .160G«r 1 
45U 11U 2IU 11;U 67U S7DU loy 50OU 230U 230U 
77U 18U 31U ISU liu 780U . -16U adou 3i0U 310 U 

680ir 1 ISU 1 1 i4ooor 1 4«r 1 . 87or. 1 1 . .4800- 1 1 3000- 1 1 .560U 210U 210U 1 
»U 77 18 17 35 47000 29 460U 180U uou 

CP2f-« 
A-«3fM»4n«D»^MiC 

M«aoo» 

uu 
2.1 U 
1AU 
6.2 
1.1 

5.9 U 
9.7WF 
3.1 U 
2AU 
OSIU 
a92U 

4A 

14U 

1.9J 

2.0U 
1AU 
1.9 U 

34* 
2i)U 

4.1 U 

1AU 
10 

1,9U 

14U 

1J 

13U 

i.7U 

30 

1JU 

38 

3AU 

U1 
7jf 

15U 
3.6y 
1i)U 

IJf 
17U. 

11 
34 

13U 
5J 

12U 

_W!L 
-iZi-

cuUiMteOil/ni^u 
d in unto of mkragnm per 

Ing tD Tar|^ faidear Afr CgnscnlnHonf 

J 
U • NOHICIBCI el awKlitol veil 
U) - tollimtal icpmUiv IbniL 
NV-Notoloe. 
CHtofiNolB: 
l-lbr^SUIffmrSoaCMC 
when the Soil Cai to Indoor Afa-Atonuelton Actor-< ai bi Tbfab 2e (Rtak -1«104) of draft 
guidann 'Bvahialing lha Vapor Mniri^ 16 indoor Air Pathway fium Groondwato and SoOa* 
(JSBPKVXaH. 
2 - Tbigrt Dpq» Soil Cat Cbnnntoltan COne^Ponding to Tuget Indoor Air 
CtoBoitnlkm when the SoD Gaa to indoor Air Atlanuallon liKtor - am (Rbk -1 a 108) 
of dnfi guidance-Evaluating tiw Vapor Inthufonto bidoor Air Pathway bom Gftamdwato and SoV 
(U5BPA20BO. m 
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TABLE B.2.5 
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TABLE B.3.7 

TABLE B.4.1 

HUMAN HEALTH CONCEPTUAL SITE MODEL 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS 
OF POTENTIAL CONCERN (COPC) IN SOIL GAS 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS 
OF POTENTIAL CONCERN (COPC) IN SURFACE SOIL 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS 
OF POTENTIAL CONCERN (COPQ IN SURFACE AND SUBSURFACE 
SOILS 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS 
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TABLE B;l.l 

HUMAN HMLtH CbNCEprUAL SFTE MQPEL 

SOUTH DAYTON DUMP iMD LANDFILL SO'E 

MORAINErOHIO 

Bxpantn 

Potet-
*««P«pr Eupctm 

Rmt 
cmSII^ Tjh»cf ••tinialc/brSilicMm or BKhaum 

Qimnl/ 

Fuhue 

IXiccl-

Contact 

Tmpaisef InlMdatioh of Vapors Quant Potehtia) exposuia to VOCs in mbiarit air while tiespaBing. 

Diiect 

contact 

IfiduBlnal/ 

CominernalWoricer 

Adult IhlMlatioiiofVapois on Site Quant Potential exposure to VOCs in ambient air wMie woridng. 

Diract 

Cpiit^ 

Direct 

Cpniact 

Indiubiai/ 

COtnincidalWorkc 

Inhalation of Vapon on Site Quant e to yOCa in indqor air While woridng. 

Surfaced 

(0to2ftbgs) 

Surface Soil Tmpamer Ingestion 

Dennal 

InhaUtiqn of farticulales/ Volatiles 

Quant 

Oimt 

contact 
Industrial/ 

Conuneidal Worker 

Ingestion 

Dermal 

Inhalation of Piirticulates/ Volatiles 

on Site Quant potential exposure to coi 

while working. 

ace sou 

Sediment Diiart 

contact 

Trespass Adolaceht Ingestion 

Dennal 

Quant 

Direct 

contact 
Industrial/ ingestion 

Derma] 

onSte Quant 

whn^jvui^n^^ 

Surface 

Water 

Surface 

Water 

Direct 

Contact 

Trespasser- Ingestion 

Dennal 

inhalattonofVoUtUes 

Quant d surface water 

Direct 

contact 

Industrial/ Ingestion 

Dermal 

Inhalation of Volatiles 

Quant iWni e to contaminated surface water 

while working. 

Ambient Air Direct 

Contact 

Recreational User Inhalation of Vapors Qual 

Direct Industrial/ 

Commercial Worker 

Adult Inhalation of Vapors off Site 

nrtential exposure to VOCs in amUeht air while using 

the bike paA, 

Qual e to VOCs in ambient air whUe workup. 

Direct 

Contact 

InhaUtion of Vapors off Site Qua! ial exposure to VOCs in ambient air. 

Groundwaier Diiect 

Contact 

Industrial/ Inhalation of Vapors Quant Potential exposure to VOCs in Moor air a 

Direct 

Qmtact 

ChUdAAdult Inhalation of Vapors off Site Quant Rrtential exposure to VOCs in indoor air. 

Drinking Water DiiKt 

Contact 

Ingestion 

Dermal 

inhalation of Vobtilcs 

Quant edgrc 

AinlrientAir Direct 

Contict 

Construction/ 

Utility Worker 

AduH InhdMion of Vapors Quant e to VOCs in anMcnt air during 

cqnstnicHon activities. 

Soil 

(OtolSftbgB) 

Direct 

Contact 

Construction/ 

UtilityWorker 

on Site Qirent Potentislexpo d soil during ground 

Dennal 

Inhalation d Particulates/ Volatiles 

Seitimeni Direct 

Contact 

Conslnicllon/ 

UtilityWorker 

ihgestion 

Dennal 

Quant ed sediment during 

ground iiitniave activities. 

Surface 

Water 

SurfMC 

Water 

Direct 

Conlad. 

Cbiistniction/ 

Utility Worker 

Adult If^on 

Dennal 

^toii of Volatiles 

Quant e to contaminated surface water 

during ground intrurive activities 
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# P«gelof2 

OCCURRENCEr DISTURUHON, AND SELECTION OF CHEMICALS OF FOIlNn AL CONCERN (COFQ IN SOIL GAS 

SOinH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

kerario Timcfnune: Cunent/Futuic 

Medium: SoUGu 

Stposum Medium: Indoor Air/ Ambient Air 

C4S CkemiMf MiHimioii Mitihmum Mulmmil UnHi Lacmtim Defvctuui Rmngtof CtoNcmtniMoii Tosicffy Potenfief PotmHef COPC RoNonafe/br 

NwHkr CoMeHfmtjofi QMf^rr ConmifMfioN Qwl#i>r efUmxhuim Fmpmcy Defccribn Usedfbr Scnmiitf ARAR/TBC ARARTTBC 

a> LiMtta SemniHg Lmf Vmhte Source Drfefion 

(2) m m orSefeetfoii 

YQSt. 
n-55-6 0.93 I 73 lig/m' GFQ409 (09/15/0^ 9/21 1.6-570 73 520 N N/A N/A BSC 

r»4-3 2.1 720O Mg/m' GP1409 (09/11/0^ 10/21 1.2-420 7200 1.5 C N/A N/A X ASC 

7S~35A 1.1 420 Iig/m' GP14W (09/11/09) 5/21 0.79-420 420 21 N N/A N/A X ASC 

>41-73-1 2 J 10 lig/m' GFDi09 (09/16/09) 6/21 34-1300 10 2lW N N/A N/A BSC 

106-46-7 13 J 1.9 J Mg/m' GFn309 (09/15/09) 2/21 34-1300 1.9 022 C N/A N/A X ASC 

?M3-3 2-Butinone (MEK) 13 J 5.9 J gg/m' GP17.09 (09/11/09) 9/21 39-1500 5.9 520 N N/A N/A BSC 

106-10-1 4-Methyl-2-PenliiMine (MIBK) 3.9 J 74 gg/n.> GP164)9 (09/14/09) 2/21 1.6-2100 74 310 N N/A N/A 

71-4M Beiuene 043 J 14000 gg/n.' GP1B4)9 (09/11/09) 16/21 0.96-500 14000 031 C N/A N/A X ASC 

^443-9 Bnnnomethane (Methyl Bromide) B-2 I 63 I gg/m' GFOIOF (09/15/09) 2/21 1.6-610 63 032 N N/A N/A X ASC 

'S-IWJ Carbon disulfide 63 20 gg/m' GFtD09 (09/15/09) 15/21 63-1600 20 73 N N/A N/A BSC 

lOS^T 1.1 J 12000 gg/m' GFOl 109(09/29/09) 5/21 1.4-460 12000 53 N N/A N/A X ASC 

1.7 1400 gg/m' GP1409 (09/11/09) 8/21 1.1-550 1400 1000 N N/A N/A X ASC 

S7-Afr3 13 J 150 gg/m' Gn609 (09/14/09) 7/21 13-510 ISO Oil C N/A N/A X ASC 

r447-3 Chlonnnethane (Methyl Chloride) 045 I 16 I gg/m' GPOSOB (09/15/09) 6/21 1.7-430 1.6 9.4 N N/A N/A BSC 

15fr59-2 ds-I^DicNoroethene 066 J 16000 gg/m' GP2009 (09/14/09) 15/21 0.79 r 40 16000 - - N/A N/A X AD 

11042-7 11 50000 gg/m' GP16-M /09'/11 /1191 9/21 1.7-360 50000 N/A N/A V 11042-7 11 50000 gg/m' Kjr io^F7 ytMV/ 11/ a-—/ 9/21 1.7-360 50000 OJU ro N/A N/A A ASA. 

H"* 13 1 1400 I gg/m' GP024)9 (09/15/09) 15/21 5.9-780 1400 21 N N/A N/A X ASC 

lOMl^ Ethylbenzene 3 46000 gg/m' GP164I9 (09/11/09) 15/21 13-460 48000 097 C N/A N/A X ASC 

)S42.J1 r p ' - 12 4100 |ig/m' npifun ffi9/ii/oo\ 1/21 7 5_53n 41flQ 47 K7/A y 

163M4-4 Methyl Tert Butyl Ether 

lA 

1.4 J 

^ lUU 

3a gg/m' 

UrlO-Vy 1^*/ 1 l/V9f 

GP1309 (09/11/09) 3/21 

- MU 

3.6-360 

eiuu 

38 

nA 

9.4 

rt 

C 

nl/ A 

N/A 

ni/ A 

N/A 

A 

X 

ASr^ 

ASC 

?5^»-2 Methylene chloride 035 J 59 J gg/m' GPOl-09 (09/29/0^ 6/21 1-360 59 5i2 C N/A N/A X ASC 

n-20-3 Naphthalene 14 J 900 J gg/m' GP1409 (09/11/09) 7/21 36-1600 960 ojm C N/A N/A X ASC 

127-16-4 13 J 610 gg/m' GFa309 (09/15/09) 10/21 37-710 610 0.41 c N/A N/A X ASC 

106464 Toluene 53 2800 gg/m' GP1B09 (09/11/09) 19/21 1.1-400 2800 520 N N/A N/A X ASC 

156404 13 J 310 I gg/m' CP2009 (09/14/09) 4/21 0.79-400 310 63 N N/A N/A X ASC 

7941-6 1 J 56000 gg/m' GF20O9 (09/14/09) 16/21 11-540 56000 1.2 C N/A N/A X ASC 

7469-4 46 74 gg/m' GFpfrOO (09/17/09) 9/21 32-590 74 73 N N/A N/A X ASC 
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TABLE BJ.1 

OCCimiiENC^ DISttiBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SOIL GAS 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE OHIO 

Scenario timc^fne Cunvnl/Fuhire 

Medium: Sofl Gas 

CAS Cbrmfcaf MMamM iMMimiia MMxtmm AfaifMIKM Umib LraKcm DefvNni CniKVfffnifiiM T«fnly Pdfeaffaf Potoiffal COPC ReNoiiefr/br ®! 

Niwiber Coffcenffistroii Qiml^ ConcenfrsHon OmMt^rr riranrnnr tMeeflaa Iftfrf Air ABAR/nif Coffcenffistroii Qiml^ ConcenfrsHon OmMt^rr 

Coi^frnHoif 

rrcfiwHcy 

a) 
wi wi ivn 

tfunfa 

USM/Uf 

Scrvenfag. 

ocmmqg 

Lffcvl 

AKAfVJOV 

Velar 

AfC/Uyl DC 

SoKfcr 

FlAg 

Drfrfion 

. (2) (3) (4) orSrfrcHoa 

ypcitetil 
^-4 Vinyl chloride . 4.7 J 14000 fg/m' GP1S4)9 (09/11/09) 10/21 a5l-540 14000 0.16 C N/A N/A X ASC 

1330-20^7 Xylenes (lotd) 7:7 47000 Mg/m' GPIBW (09/11/09) 17/21 13-460 47000 10 N N/A N/A X ASC 

0) MHmum/inaxii 

(2) Based on data col 

n dclectM concentration. 

bed from sampUng Ibotiom: GFOl^. G00^09, GPa3-09. GFDiW. GPOSM. GPOMN, GF07-09. Gm09, 

G-Cardnoganic 

N-Nbn 

(3) 

(4) 

(5) 

GP0M9, GHMF, GHl^W, GP12^», GP1M9, GP14^, GO W», GP16^, GP17-09, GPl W9, GPl W. GP2(M)9. GP21-09. 

Manmiim concentration is used for icremng. 

Regional Scrming Level TaUe (RSL) Master, April 2009, Residential AirScrecniiig Levels. 

Not« to apcouht for multiple end pointy iKin-ciudnogens Were adjusted by a factor of 10 (Hl"0.1). 

Ratibnale Codes Sdection Reason: Maximum delected greater than Screening Criterion (ASC) 

Analytel>t^(AD) 

Deletion Reason: Maidmmn detected less than Screening Criterion (EEQ 

Low Detection Frequency; less than or equal to 5% (LDF) 

NoTo]ddtyDita(NnO 

lubstituled U-didilorobenzene screening level. 

icdnogenic 

ARAR/TBC - Applicable or Relevant and Appropriate Rei 

--NotAvaiiaiiie 

N/A^NolAppltcaUe 

J-EsKmated. 

VOC^ - Volatile Org^inc Compounds 

pg/m' • micrograin per cubic meter 

tit/To Be ConsidM 

(6) No criterion e for this analyte the 
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TABLE B;U 

CXXUBKENC^ DISTUBirnpN, AND SELECnON OF OiEMiboS OF POTENTIAL CONCBIN (CpPQ IN SURFACE SOIL 
SOUTH DAYTON DIMF AND LANDFILL SITE 

MORAINE OHIO 

icthiHe Tlmrfwnt. Gumnf/FutuK 
Mtdium; Surface SoU (IL2 ft tigs] 

jture Medium: Suifacc SoB 

a;o 
Qu,l^ 

dmmm dAt Mcitaim Uaita LeoaHen DetrcHon Renter^ CenmftnillM TonWty Pelniltai PetaiHaf COPC Rarwmlc/pr (51 

letntmtiom -e/Mflxfrnim Frefstrwy OeferNM UMdfiar Scmmiv AKAH/nC ARAR/TBC Oe, CeNtaHiiMMt 

(2) Limfts SermmiHg Lgpel Vmbu 5«im DeieUoH 

0) m (41 

200 CS/kg S8 (EPA); 0-1 ft bgs (10/23/9(Q 1/20 5-16 200 70000 N N/A N/A BSC 

4.7 J Pg/kg Tr-16; 2 ft bgs (09/30/08) 3/22 10-19 4.7 2800000 N N/A N/A BSC 

36 J PS/kg S6 (EPA); 0-1 ft bgs (10/23/90) 1/22 10-19 36 N N/A N/A BSC 

25 J »«/kg S6 (EPA); 0-1 ft bgl (10/23/90) 3/22 5-19 25 eioooDO N N/A N/A BSC 

16 l>g/kg 508 (OEPA); 0.24 J ft bgs (07/09/96) 1/11 4.7-17 16 11000 C N/A N/A BSC 

11 fig/kg SB (EPA); 0-1 ft bgs (10/23/90) 1/22 4.7-16 11 550 C N/A N/A BSC 

10 I Mg/kg SG8 (OEPA); 01243 ft bgs (07/09/96) 9/22 4.7-16 10 SOOQQO N N/A N/A BSC 

4 J i»g/kg S8 (EPA); 0-1 ft bgs (10/23/90) 1/22 4.7-16 4 2800 C N/A N/A BSC 

3 I Pg/kg 56 (EPA); 0-1 ft bgs (10/23/90) 1/22 5-16 3 63000 N N/A N/A BSC 

1800 Mg/kg 51 (EPA): 1-2 ft bgs (10/23/90) 13/22 7J.530 1800 31000 N N/A N/A BSC 

1200 Mg/kg 56 (EPA); 0-1 ft bgs (10/23/90) 8/22 73-530 1200 340000 N N/A N/A BSC 

87 Hg/kg Tr-16; 2 ft bgs (09/30/08) 2/11 73-530 87 ITDOOO" N N/A N/A BSC 

3000 Mg/kg 56 (EPA): 0-1 ft bgs (10/23/90) 10/22 73-530 3000 1700000 N N/A N/A BSC 

8500 Mg/kg S3 (EPA); 0-1 ft bgs (10/23/90) 16/22 330-530 8500 150 C N/A N/A X ASC 

5700 Mg/kg S3 (EPA): 0-1 ftbgs (10/23/90) 15/22 330-530 5700 15 C N/A N/A X ASC 

9500 Mg/kg S3 (EPA); 0-1 ft fags 00/23/90) 16/22 330-530 9500 ISO c N/A N/A X ASC 

4700 Mg/kg S3 (EPA); 0-1 ft bgs (10/23/90) 12/22 330-530 4700 17DOQO" N N/A N/A BSC 

6400 Mg/i« S3 (EPA): 0-1 ft bgs 00/23/90) n/22 330-530 6400 1500 c N/A N/A X ASC 

2100 Mg/kg 509 (OEPA); a30.5 ft bgs (07/09/96) 8/22 55-530 2100 35000 c N/A N/A BSC 

18000 E Mg/kg S09 (OEPA); 034S ft bgs (07/09/96) 7/22 55 - 530 18000 260000 c N/A N/A • BSC 

380 . J Mg/kg S07 (OEPA); 04.2 ft ^ (07/09/96) 4/11 55 - 530 380 - N/A N/A NTX 

6400 J Mg/kg 56 (EPA); 0-1 ft bgs 00/23/90) 17/22 330-530 6400 15000 c N/A N/A BSC 

1600 Mg/kg 56 (EPAL- 0-1 ft bgs OO/S/90) 7/22 73-530 1600 15 c N/A N/A X ASC 

830 J Mg/kg 53 (EPA); 0-1 ft bgs 00/23/9CI) . 8/22 55 - 530 830 7800 N N/A N/A BSC 

1500 M^kg 509 (OEPA);034J ft bgs (07/09/96) 8/22 55-410 1500 610000 N N/A N/A BSC 

23 I Mg/kg 502 (OEPA): 04.1 ft bgs (Q7/09/96) 2/11 55 - 530 23 - - N/A N/A NTX 

21000 D Mg/kg 56 (EPA); 0-1 ft bgs 00/23/9(Q 19/22 330-530 21000 230000 N N/A N/A BSC 

1500 . Mg/kg S3 (EPA); 0-1 ft bgl 00/23/9(Q 7/22 73-530 • 1500 230000 N N/A N/A KC 

5000 Mg/kg S3 (EPA); 0-1 ft bgs 00/23/9(Q 14/22 330 - 530 5000 150 C N/A N/A X ASC 

1100 Mg/kg 51 (EPA); 1-2 ft bgs (10/23/90) 13/22 73-530 1100 3600 C N/A N/A BSC 

450 I Mg/kg S3 (EPA); 0-1 ft bgs (10/23/90) 2/22 55-530 450 99000 c N/A N/A BSC 

16000 D Mg/kg S3 (EPA); 0-1 ft bgs 00/23/90) 19/22 330-530 16000 iraioo" N N/A N/A BSC 

64 J Mg/kg S09 (OEPA); 0J4.5 ft (07/09/96) i/ii 55 - 530 64 1800000 N N/A N/A BSC 

13000 Mg/kg S6 (EPA); D-1 ft bgs 00/23/90) 19/22 330-1300 1300O 17DOOO N N/A N/A BSC 

>84V3 

lOS'lO-l 

S7-64-1 

IWD-T 

i27-lW 

IQSSM 

I330-2D-7 

n-S7-6 

D-32-9 

VMM 

120-12-7 

P6-55-3 

iO^-8 

{(549-2 

191.24-2 

107-08-9 

11741-7 

I54B-7 

16-744 

n841-9 

i3-7(M 

132444 

(4-74-2 

17-844 

206444 

16^73-7 

I1&.39-5 

n-204 

16406 

5414 

10646-2 

126^ 

U2Ci 
U-DicMororthm (total) 
T-Buluionc (MEK) 
4-Methyl-2-Ftaitu«BW (MIBK) 

MHhykm chloride 

TctnchbrDethene 

Toluene 
Trkhlorot 
Xylenes (total) 

5VOCa 

2-McthyInaphtliaIcne 

Bciuo(b)nueranthcne 

B.neo{frh.i)pefylene 

Ben»(k)fluomnthcfic 

bis(2-Elhylhe)iyl)phlhalate 

Butyl benzylphlhalate 

Carbazole 

DiHvoctytphthaUte 

Fluorene 

Indeno(lA6<d) pyrcnc 

Naphthalene 

4-NHrasodlphaiylamine 

^ncne 

1 

36 

3 

16 

11 

2 

4 

3 

46 

26 

50 

26 

33 

35 

46 

22 

21 

32 

25 

38 

21 

110 

28 

18 

19 

21 

38 

20 

20 

27 

26 

64 

20 
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TAILEBJJ 

PCCUU^C^ DlSTUBUTlbN/ANp SELECtlON OF CHEMICALS OF OTENTIAL CONCERN (COFQ IN SURFACE SOIL 
SOUTH DAYTON DUMP AND LANDHLU SITE 

MOMINE.OHlb 

hgeZofS 

iHeTimtframiR Cunmt/I'i'iM** 

Ijuni: Surface SoU (0-2ft bgs) 

Medium: Surface Sou 

'44048-2 Anenic 

744049-3 Barium 

r440-41-7 BeiylUiini 

'440434 Cadmium 

^440-70-2 Cilchim 

'44047-3 Chnmrium 

7ii04fL4 i>belt 

7440508 Copper 

17-124 Cyanide 

'4398M Iron 

'43042-1 ^d 

'43945-4 ^gneaium 

'43946-5 '43946-5 

'43947-6 Mercuty 

744OO2-0 Nickel 

'44O09-7 prfassium 

7782-49-2 ^um 

7440224 Silver 

774023-5 Sodium 

18496-254 SiilRde 

7440284 rhallium 

'4406^2 Vanadium 

'440664 Zinc 

12672-294 
11097-69-1 
1109M2-5 

72-54-8 
7245-9 

S1M4-6 

1103-71-9 

0113454 
7^2^^8 
7421-9EM 

53494-^ 
5849-9 
5103-74-2 

102447-3 

72-434 

£CB| 
Arodor-1248 (FCB-1248) 

ARicioM254(PCB'1254) 

ArocIor-1^ (PCB-1260) 

paarfcMia 

4;4'-DDD 

4^'-DDE 

alpha-BHC 

alplM-Chkrdam 

EndoMUMiH 
EodHn 
endrin aldehyde 
Endrin ketone 

gamma-B14C(Undane) 

g^nuna-Chleidane 
Hcpuchlorcpcntlde 
Melhoxychior 

IMun OM Mfaimwe MexOeimi dj) Mazmiifiif 

numiMtr 

Ueitf LearfM EMwrfoii 

FKfWfl^ 

Raitpof Toxtffty f^hHliaf Peleulfai itMPC Rmlbfrnhfiu-

UtMiBiar Quemner 

EMwrfoii 

FKfWfl^ DrfertfM Uaad/br Scfcmftv AKAKflaC ARA^TBC ' Ha* CoHbimbiamt 

a) Liiefta Scranrfiv Uvel Value SMice Drbrfeu 
(2) (3) (« 

114Q0Q0, 14300000 ug/kg SOB (OEPA); 0.2-03 ft bp (07/09/96) 22/22 14300000 7700000 N N/A N/A • X ASC 
700 J ^8000' Mg/kg SOB (OEPA); 03-03 ft bp (07/09/96) 10/22 680-7200 278000 3100 N N/A N/A X ASC 

1600 J 141000 lig/kg SQ8 (OEPA); 0243 ft bp (07/09/96) 22/22 1200 141000 390 C N/A N/A X ASG 
7XO J 13000000 Mg/kg SOB (OEPA); 0243 ft bp'([17/D9/96) 22/22 - 13000000 1500000 N N/A N/A X ASC 

240 B 5800 Mg/kg S02 (OEPA); (MXl ft bp (07/09/96) 20/22 250-1000 5800 160QO N N/A N/A BSC 
290 B 16300 Ug/kg SIO (OEPA);003 ft bp (07/09/96) 16/22 300-1000 16300 7000 N N/A N/A X ASC 

979000 B ' 98000000 i«g/kg 511 (OEPA);0243 ft bp (07/09/96) 22/22 - ufWfflYny) - - N/A N/A NUT 
itxa 91700 Pg/kg S3 (EPA);0-1 ft bp (10/23/90) 22/22 - 91700 12000000 C N/A N/A BSC 
1400 J 22100 Pg/kg S9 (EPA); 0-1 ft hp (10/23/90) 21/22 10000 22100 2300 N N/A N/A X ASC 

12600 191000000 Mg/I« SIO (OEPA);043 ft bp (07/09/96) 22/22 - 19100(1000 310000 N N/A N/A X ASC 
190 I 3700 Pg/kg S09 (OEPA); 0345 ft bp (07/09/96) 9/13 190-600 3700 160000 N N/A N/A BSC 

2840000 92300000 PS/kg SIO (OEPA);003 ft bp (07/09/96) 22/22 - 92300000 5500000 N N/A N/A X ASC 
7200 12100000 Pg/kg 510 (OEPA); 003 ft bp (07/09/96) 22/22 - 12100000 400000 N N/A ' N/A X ASC 

294000 I 44300000 Pg/kg Tr,16; 2 ft bp (09/30/08) 22/22 _ 44300000 _ - N/A N/A Niir 
693000 Pg/kg SIO (OEPA):003 ft bp (07/09/96) 22/22 - .693000 180000 N N/A N/A X ASC 

35 B Pg/kg S02 (OEPA): 00.1 ft bp (07/09/96) 7/22 8-17D 480 560 N N/A N/A BSC 
- 10700 Pg/kg S8 (EPA); 0-1 ft bp (10/23/90) 22/22 - 402000 150000 N N/A N/A X ASC 

86000 I " 1630000 J Pg/kg S9 (EPA); O^l ft bp (10/23/90) 22/22 - 1630000 - - N/A N/A NUT 
910 I 8800 Pg/kg 502 (OEPA); OOLl ft bp (07/09/96) 18/22 900 - 30000 8800 39000 N N/A N/A BSC 
230 J 7600 Pg/kg SIO (OEPA); 00.3 ft ^ (07/09/96) 5/22 210 - 2000 7600 39000 N N/A N/A BSC 

43700 J 809000 J Pg/kg SIO (OEPA); 003 ft bp (07/09/96) 21/22 550000 809000 - N/A N/A NUT 
18600 1 26800 J Pg/kg Ron-off Bm (Boart lonpear VAS soU) (01/14/09) 2/2 - 26800 - - N/A N/A NTX 

170 4500 Pg/kg 510 (OEPA);003 ft bp (07/09/96) 11/22 140-2000 4500 - N N/A N/A NTX 
620 J 92600 PS/kg S02 (OEPA); 041 ft bp (07/09/96) 22/22 - 92600 39000 N N/A N/A X A^ 

9200 11500000 Pg/M SIO (OEPA):003 ft bp (07/09/96) 22/22 - 11500000 2300000 N N/A N/A X ASC 

360 4200 Pg/kg S2 (EPA); 0-1 ft bp (10/23/90) 4/24 34-80 4200 220 C N/A N/A X ASC 
20 I 830 pg/i« 509 (OEPA); 03O5 ft bp (07/09/96) 3/13 34-53 830 220 C N/A N/A X ASC 
23 J 2800 Pg/kg S2 (EPA); 0-1 ft bp (10/23/90) 9/24 34-160 2800 220 c N/A N/A X ASC 

065 J A4 Pg/kg 511 (OEPA); 0343 ft bp (07/09/96) 2/11 3.4-100 4.4 c N/A N/A BSC 
Z4 n 25 J Pg/kg S04 (OQ'A); 15-2 ft bp (07/09/96) 2/11 3.4-100 26 1400 c N/A N/A BSC 
iA b TJ P Pg/kg A); 0343 ft bp (07/09/96) 2/11 35-100 85 1700 c N/A N/A BSC 

0.71 PI aTi- PI Pg/kg SOB (OEPA); 0.243 ft bp (07/09/96) 1/11 15-100 a7i 77 c N/A N/A BSC 
5.4 PI 5.4 P Pg/kg 304 (OEPA); 15-2 ft bp (07/09/96) 1/11 15-100 5.4 1600 c N/A N/A BC 

0.42 PI 0.42 Pi Pg/kg S07 (OEPA); 042 ft bp (07/09/96) 1/11 15-100 052 37000 N N/A N/A BSC 
1.4 I 5.4 Pg/kg SOB (OEPA);0.243ft bp (07/09/96) 2/11 3.4-100 5.4 37DD0 N N/A N/A KC 
23 PI 23 PI Pg/kg 503 (OEPA): 1.5-2 ft bp (07/09/96) 1/11 3L4-100 25 1800 N N/A N/A BSC 
6.4 p « PS/kg S03 (OEPA);1.5-2 ftbp (07/09/96) 2/11 3.4-100 6.6 1800 hi N/A N/A . BC 
75 p • 75 - p Pg/kg 511 (OEPA); 0343 ft bp (07/09/96) 1/11 3.4-100 75 1800 N N/A N/A BSC 

0.42 J 15 J Pg/kg . SOB (OEPA); 0343 ft bp (07/09/96) ' 3/11 15-100 15 520 C N/A N/A BSC 
035 PI 43 Pg/kg S04 (QEPA); 15-2 ft bp (07/09/96) 4/11 15-100 45 1600 c N/A N/A BSC 
0.49 n 0.78 PI Pg/kg 504 (OEPA); 15-2 ft bp (07/09/96) 2/ii 15-100 0.78 53 c N/A N/A BSC 
15 PI 15 , ^ Pg/kg SQ3 (OEPA); 152 ft bp (07/09/96) 1/il 18-200 15 31000 N N/A N/A -BSC 

CRA 038443 (11) 



# 

TABLE 

OCCURRENCE. DISliUBUnON. AND SELECnON OF CHEMICALS OF POTENTIAL CONCERN (COPq IN SURFACE SOIL 
SOUTH DAYTON DUMP AND LANDFIU SITE 

MORAINE. OHIO 

Tlmefriine Ctirraiit/Futun 
Surface Soil (0-2 ft bp) 
Medium: Surface SoU 

CAS 

Namter 

CRewfOirf Mtetuuua 0.2) MWmum 

Quefff^ 

Mexhmaa 00) 

Coacorfrarfan 

Maxtema 

Qymllfttr 

UnitM LocaHea 

efMariiauM 

CearmfraflBa 

Dctcctwa 

Freffieaey 

0) 

Oetecfioa 

Lfiafto 

O 

Ussd/br 

Scremliff 
(3) 

Texicffy 

Soeeaiqg 

UMI 
(4) 

PottntimI 

ARAtt/TBC 

Vatmt 

II
I 

CO PC 

F'V 

RtHoimHfar (5) 

CeataMhwaf 

Dektioa 
arStftetiom 

-
TotilTBQ OA 12 P8/8 NE Former Air Curtain Destructor from AshPik (07/11/OS) 2/2 - 12 4S C N/A N/A X ASC 

Mat—; 

n) 
(2) 

Mmimum/mailiiMim detected cencentntian. 

Based on dale coliecled from sampling location: Centre Room of Tiailer. Construction Debris Area. Drek Surface in Treiler. Exterior West Side of Tnller. 

Fnme of Offjce Inner. NE Former Air Curtain Destructor from AshPlle. NW of MW101A (from AshPOe). Faper Towel Dispenser Surface of Trailer. 

RoO^ Box (Boart Longycar VAS SoU). Right Side Tire of Mobile Office TValkr, Trailer Dmk Surface, SI (EPA), S2 (EPA), S3 (EPAX S4 (EPA). S5 (EFAX 

S6 (EFAX S7 (EPA), SB (EPAX S9 (EFAX 510 (EFAX Sll (EFAX SQZ (QEAP), 503 (OEPA), S04 (OEPA), SOB (OEPAX S07 (OEPAX SOS (OEPA), 

S09 (OEPA), S10 (OEPA), Sll (OEPAX ""*-2. TT-lft 11-30. 

P) Maximum amcentiation is iised for sctccning.. 

one! Screening Level TsUe (RSL) Master, December 2009. Residential Soil Scrccnir« Le^. W 

(5) 

Notr. to account for multiple end points, non-carcinogens wi 

Rationatc Codes Selection Reason: 

cdbyafactoroflOCifl-O.l). 

num detected above Sctccning Criterion (ASC) 

Analyte Detected (AD) 

Delerion Rearon: Maximum detected below Screening Criterion (BSQ 

Low Detection Frequency; less than to equal to 5X (LDP) 

Essential Nutrient (NUT) 

No Toxicity Data (NTX) 

No criterion available for thb anelyte therefore, substituled most couervalivc nen<aicinogenic PAII (pyrene) screening level. 

C-CarcinogBik 

N-NoivCaiclnopnic 

ARAR/TBC - Applicable or Relevani and Appropriate Re 

--NotAvailaUe 

N/A - Not Applicable 

)-Estimated. 

P • Compounds at secondary dilution factor. 

E - Exceed cilibratian range of GC/M5 mstniment 

B - Method UaiA anumeutim. 

P - Difference for detreted Arodor > 25X between 2 GC column. 

SVOCs - Semi Volatile Orgiinc Compounds 

VOCs - VoUtile Orgsinc Compounds 

TBQ-Toxicity Equivalent 

Mg/hg - microgrem per kilogram 

PCBs - Pblychlorinated biphenyb 

pg/S-ptcoBnmpwSram 

nt/To Be considered 
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OCCURRENCE. DISTRIBUTION, AND SELECHON OF CHEMICALS OF POTENTIAL CONCERN (COFC) IN SURFACE AND SUBSURFACE SOIL 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

PagslofS 

krenario Timeframe: Current/ Future 

Medium; Surface and Subsurface SoU (0-15 ft bgs) 

' Medium; Soil 

C4S Chetnical MijiiMNin Maximum MaximiiM Units Loeutiofi Detection Range of ConcaitratioH Toxicfty Potential Potential COPC Rationale for 

Niimber Concentntion Qualtfier Concentration Qualifier t^Maximum 

Concentration 

Fre^iieitcy 

(2) 

DeUction 

Limits 

Q) 

Used for 

Screening 

(3) 

ScTMnin; 

level 

(4) 

ARAR/TBC 

Vabu 

ARAR/TBC 

Source 

Flag Contaminant 

Deletion 

or Selection 

VOCs 

71-55-6 1,1,1-T richloroethane 2.1 J 2.7 J Mg/tg TT-19; 7 ft bgs (10/07/08) 2/65 4-11000 2.7 870000 N N/A N/A BSC 

79-00-5 1.1,2-Trichloroe thane 63 88 ng/tg BH8-09-, 3-5 ft bgs (06/20/09) 1/65 4-11000 8.3 1100 C N/A N/A BSC 

75-34-3 Ll-Dichloroethane 0.46 J 240 ) Pig/kg 17-9:7 ft bgs (10/03/08) 5/65 4-11000 240 3300 c N/A N/A BSC 

75-35-4 1.1-Dichloroethene 089 J 14 Pig/kg BH8-09; 3-5 ft bgs (06/20/09) 2/65 4-11000 14 24000 N N/A N/A BSC 

12082-1 1,2,4-Tnchlorobenzene 24 I 24 I Pig/kg TP-5;12ftbg5 (10/06/08) 1/61 4-11000 24 22000 N N/A N/A BSC 

>5-50-1 1,2-Dichlorobenzene 42 J 47 J Pig/kg Tr-21; 8 ft bgs (10/08/08) 2/61 4-nooo 47 190000 N N/A N/A BSC 

107-06-2 1,2-Dichloroethane 49 49 Pig/kg BH8-09; 3-5 ft bgs (06/20/09) 1/65 4-11000 49 430 C N/A N/A BSC 

>40-59-0 1,2-Dichloroethene (total) 200 200 PPg/kg S8 (EPA); 0-1 ft bgs (10/23/90) 1/22 5-16 200 70000 N N/A N/A BSC 

m-73-1 l>Dichlorobenzene 2.4 J 44 J PPg/kg TP-5; 12 ft bgs (10/06/08) 2/62 4-11000 44 190000'*' N N/A N/A BSC 

10646-7 1,4-Dichlorobenxene 087 J 140 1 PPg/kg 501 (OEPA); 44.6 ft bgs (07/09/96) 12/65 4-11000 140 2400 C N/A N/A BSC 

78-93-3 2-Butanoiw (MEK) 1 J 1900 pig/kg TF-3; 8.7 ft bgs (09/24/08) 12/76 10-46000 1900 2800000 N N/A N/A BSC 

108-10-1 4-MethyI-2-Pentanone (MTBK) 36 I 1000 J Pig/kg rr-9;7ftbgs (10/03/08) 2/76 10-46000 1000 530000 N N/A N/A BSC 

37-64-1 Acetone 3 J 9600 J Pig/kg TT-21; 7 ft bgs (10/08/08) 11/43 5-7100 9600 6100000 N N/A N/A BSC 

7143-2 Benzene 1 J 12000 Pig/kg Tr-21; 7 ft bgs (10/08/08) 10/65 4-1800 12000 1100 C N/A N/A X ASC 

75-15-0 Carbon disulfide 083 J 6.4 ) Pig/kg TP-6; 11 ft bgs (10/06/08) 2/65 4-11000 6.4 82000 N N/A N/A BSC 

108-91-7 Chlorobenzene 38 J 47000 Pig/kg Tr-7; 6 ft bgs (10/07/08) 8/65 4-1800 47000 29000 N N/A N/A BSC 

754>0-3 Chloroethane 4J 48 Pig/kg TT-8; 4 ft bgs (10/06/08) 1/65 4-11000 43 1500000 N N/A N/A BSC 

>7-66-3 Chloroform (Trichloromethane) 0.66 J 0.66 J Pig/kg Tr-3; 10 ft bgs (09/29/08) 1/65 4-11000 0.66 290 C N/A N/A BSC 

156-59-2 cis-l,2-Dich!oroerfiene 0.63 I 890 Pig/kg TT-9; 7 ft bgs (10/03/08) 7/54 4-11000 890 78000 N N/A N/A BSC 

11082-7 Cydohexane 0.74 J 9800 I Pig/kg Tr-21; 7 ft bgs (10/08/08) 6/55 7.9-3600 9800 700000 N N/A N/A BSC 

100414 Ethylbenzene 25 J 170000 Pig/kg TT-21; 7 ft bgs (10/08/08) 8/65 4-290 170000 5400 C N/A N/A X ASC 

>8-82-8 Isopropylbenzene (Cumene) 75 I 8200 J gg/kg Tr-21; 7 ft bgs (10/08/08) 6/54 4-1800 8200 210000 N N/A N/A BSC 

79-20-9 Methyl acetate 78 J 290 J gg/kg TP-5; 12 ft bgs (10/06/08) 5/54 7.9-23000 290 7800000 N N/A N/A BSC 

108-87-2 Methyl cydohexane a6i I 64000 gg/kg Tr-21; 7 ft bgs (10/08/08) 14/55 8.5 - 3600 64000 - - N/A N/A NTX 

1634-044 Methyl Tert Butyl Ether 0.62 J 0.62 I gg/kg Tr-8; 4 ft bgs (10/06/08) 1/54 16-46000 0.62 43000 C N/A N/A BSC 

75-09-2 Methylene chloride 084 I 500 I gg/kg Tr-18; 5 ft bgs (10/01/08) 11/66 4-11000 500 1100Q C N/A N/A BSC 

127-184 Tetrachloroethene 1.6 J 2500 I gg/kg Tr-20; 7 ft bgs (10/07/08) 10/76 4-11000 2500 550 c N/A N/A X ASC 

108-88-3 Toluene 0.23 I 50000 gg/kg TT-21; 7 ft bgs (10/08/08) 27/76 4.2-1800 50000 5000(10. N N/A_ N/A -BSC 

15S60-5 — frahs-1.2-UicWoroethene 0.95 I 56 J gg/kg Tr-21; 8 ft bgs (10/08/08) 2/54 4-11000 56 15000 N N/A N/A BSC 

79-01-6 Trichloroethaw 1 J 400 gg/kg Tr-21; 8 ft bgs 00/08/08) 11/76 4-11000 400 mjo C N/A N/A BSC 

76-13-1 Trinuorotrichloroethane (Freon 113) 21 J 21 J gg/kg TP-2; 5 ft bgs (09/24/08) 1/54 4-11000 21 4300000 N N/A N/A BSC 

75-014 Vinyl chloride 58 I 22D I gg/kg TT-9; 7 ft bgs (10/03/08) 4/65 4-11000 220 60 C N/A N/A X ASC 

1330-20-7 Xylenes (total) 0.98 I 480000 gg/kg Tr-21; 7 ft bgs (10/08/08) 21/76 5-580 480000 63000 N N/A N/A X ASC 

CRA 038443 (II) 



Pa8B2af5 

OCCURRENCE DlETRIBUnOH AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPQ IN SURFACE AND SUBSURFACE SOIL 

SOUTH DAYTON DUMF AND LANDHLL SITE 

MORAINE, OHIO 

kmiio rimeframr CurRht/Fiituic 

Vfadjiim: Surface and Subsurface Soil (0-15 ft 

Mine Medium: Soil 

C4S 

VMikr 

Oimfc-f MMimnii MezAm»i Maimmit 

QHlirfar 

Unila Lecerfmi 

i^Mexianmi 

DetttUon 

— 
Tendly 

Snmiiv 

Lmf 

(4) 

PeteiiHa; 

ARAH/TBC 

Va/ue 

PsICIlllsJ 

ARAJbTBC 

Seam 

x-niw« Rarfaaa/eAn-

CeaMMiMaar 

Drhrfea 

orSeicrrfoa 

C4S 

VMikr 

Oimfc-f MMimnii MezAm»i Maimmit 

QHlirfar 

liWilP Lecerfmi 

i^Mexianmi 

DetttUon 

— — . •• Uicrf/br 

Sattmint 

<3i 

Tendly 

Snmiiv 

Lmf 

(4) 

PeteiiHa; 

ARAH/TBC 

Va/ue 

PsICIlllsJ 

ARAJbTBC 

Seam 

CUPC 

Flkg 

Rarfaaa/eAn-

CeaMMiMaar 

Drhrfea 

orSeicrrfoa 

nwmnmmw 

MMimnii Maimmit 

QHlirfar 

Lecerfmi 

i^Mexianmi rrafwmcy 

m 
URKnen 

LiwAa 

12) 

Uicrf/br 

Sattmint 

<3i 

Tendly 

Snmiiv 

Lmf 

(4) 

PeteiiHa; 

ARAH/TBC 

Va/ue 

PsICIlllsJ 

ARAJbTBC 

Seam 

CUPC 

Flkg 

Rarfaaa/eAn-

CeaMMiMaar 

Drhrfea 

orSeicrrfoa 

SVOCa 

n-57-6 2-Melhyliiaphlhatcne 10 11000 Hf/tg Tr-21; 7 ft bp (10/08/08) 38/77 .6.9-330 11000 31000 N . N/A N/A BSC 

0^-9 7.1 2600 Mg/kg Tt-7; 6 ft bp (10/07/08) 25/77 6.9-530 2600 340000 N N/A N/A BSC 

EOMSB — ISO Kg/kg TT-S; 3 ft bp (09/30/08) 12/66 ITDOOO*^ VI N/A N/A EOMSB lOV Kg/kg TT-S; 3 ft bp (09/30/08) 12/66 6.9-530 ISO ITDOOO*^ N N/A N/A BSC 

120-12-7 Anthracene 8.6 • 3300 

am) 

kg/kg TT-S; 14 ft bp (09/30/08) 

S3 (EPA); 0-1 ft bp (10/23/90) 

33/77 

B1 IV7 

A9.530 
< A BWt 

3300 
ABAA 

1700000, 
IBA 

N N/A 

N/A 

N/A 

N/A 

BSC 

o B3UU Mg/Kg 

TT-S; 14 ft bp (09/30/08) 

S3 (EPA); 0-1 ft bp (10/23/90) 51/77 6.9-530 8500 150 C 

N/A 

N/A 

N/A 

N/A X ASC 

ilM2-0 Benib(.)pyiene 7A 6000 kg/kg Tr-5j 3 ft bp (09/30/08) SO/77 &9-S30 6000 15 c N/A N/A X ASC 

H15-99-2 Bcfiio(b)fhifinnllMne 7.1 9500 kg/kg S3 (EPA); 0-1 ft bp (10/23/90) 55/77 A9-530 9500 ISO c N/A N/A X ASC 

191-24-2 4700 kg/kg S3 (EPA): 0-1 ft bp (10/23/90) 46/77 
_ ___ 

170000'^ VJ N/A N/A BSC 191-24-2 i i %/tiu kg/kg S3 (EPA): 0-1 ft bp (10/23/90) 46/77 6.9-SO 47W 170000'^ N N/A N/A BSC 

m-OM BenioO()nueranlhene 74 6400 kg/kg S3 (EPA): 0-1 ft bp 00/Z3/90) 40/77 6.9-530 6400 1500 c N/A N/A X ASC 

a-52-4 Biphenyl 64 1600 I kg/kg Tr-21; 7 ft bp (10/08/08) 2/55 52-1500 1600 390000 N N/A N/A BSC 

117-81-7 Us(2-Ethylhexy1)phthaUte 24 I 6200 kg/kg 1T-% 10.4 ft bp (09/24/08) 20/77 52-4100 6200 35000 c N/A N/A BSC 

0^7 Butyl bcniylphthalate 25 J 18000 E kg/kg S09 (OEPA): 0.34)4 ft bp (07/09/96) 12/77 52-3400 18000 260000 c N/A N/A BSC ^ 

16-74-8 Caitaaole 22 J 1700 kg/kg TT-S; 14 ft bp (09/30/08) 13/66 52-3400 17D0 - - N/A N/A NTX 

ns4n-9 Chryscnc 8.1 6400 J kg/kg S6 (EPA): 0.1- ft bp (10/23/90) 59/77 6.9-530 6400 15000 c N/A N/A BSC 

i3-7*M 11 1600 kg/kg S6 (EPA); 0.1- ft bp (10/23/90) 21/77 6.9-530 1600 15 c N/A N/A X ASC 

132-44-9 28 J 890 kg/kg TT-S; 14 ft bp (09/30/08) 15/77 52-3400 890 7800 N N/A N/A BSC 

131-11-3 Dimcrfiylphthalate 2000 2000 kg/kg TP-3; 8.7 ft bp (09/24/08) 1/66 52-3400 2000 - - N/A N/A NTX 

14-74-2 Di-n-butylphthaUie 18 J 5100 kg/kg Tr-21:7 ft bp (10/08/08) 14/77 52-1500 5100 610000 N N/A N/A BSC 

17-M4 Di-fKKtylphlhalate 19 J 23 J kg/kg 502 (OEPA); (M).1 ft bp (07/09/96) V66 52-3400 23 - - N/A N/A NTX 

806-14-0 RuDnnltaM 8.9 21000 D kg/kg S6 (EPA); Oil- ft bp (10/23/90) 

TT-7; 6 ft bp (10/07/08) 

a/77 6.9-530 21000 pffOOp N N/A N/A BSC 

16-73-7 Roercfie 7J 3900 kg/kg TPJtlOA ft bp (09/24/08) 27/77 6.9-530 3900 Wo) N N/A N/A BSC 

19309-5 lndeno(iaM)pyRne 8.1 5000 kg/kg S3 (EPA); 0-1 ft bp (10/23/90) 44/77 • 619^530 5000 150 C N/A N/A X ASC 

n-200 8.7 19000 kg/kg Tr-21; 7 ft bp (10/08/08) 33/77 A9-530 19000 3600 C N/A N/A X ASC 

I6O04 N-Nitrasodiphenylainine 27 J 450 J kg/kg S3 (EPA); 0-1 ft bp (10/23/90) . 2/77 52-3400 450 99000 c N/A N/A BSC 
lift 1 lift 1 u*/k* 1/66 MtA lAAAfl <^nAA N/A N/A I/-UIK3 lill J IIU J MS/kg 11-3, lu It Dp{w/jy/ue) 1/66 160-luuuu 110 JUW c N/A N/A BSC 

is-oi-s 7Q lannn n kg/kg S3 (EPA); 0-1 ft bp (10/23/90) 62/77 < A KM 1BAAA iTnvni') VI N/A N/A BSC leuw u kg/kg S3 (EPA); 0-1 ft bp (10/23/90) 62/77 6.9-530 16UUU l/UUUU N N/A N/A BSC 

l(»95-2 ncnol 64 I 970 I kg/kg TT-7; 6 ft bp (10/07/08) 2/66 52-3400 970 1800000 N N/A N/A BSC 

12»D4) Pyrm 7.9 13000 kg/kg tr-5; 14 ft bp (09/30/08) 

TT-7; 6 ft bp (10/07/08) 

a/77 6.9-1300 13000 170000 N N/A N/A BSC 

CRA 030443(11) 



TABLE BJJ 

OCCURRENCE DlSTRIBimONr AND SELECTION OF CHEMICALS OF POltNTiAL CONCERN (COFQ IN SURFACE AND SUBSURFACE SOIL 

SOUTH'DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

P»ee3of5 

icoiirio Timeframe Curr^/Fiitun 

Vfcdjum: ^ace UKI Sufasurfn Sod (0-15 ft bp) 

Wiira Medium: Sou 

1 CbMifnil MiuumiM Miniwinii MaifMum Uirib ' LOMNM OefwftM fimVeq/ CoMfraftM toildfy PutaNtMl PbCntial CpKT RefftuMft/br ® 
1 IJMiahw Quilffbr QmHfm efMndmm DeterftiMi 

(2) 

UMd/br 

Scramfiv 
f3) 

ARAJVTBC 
Vahie 

ARAR/nc 

Sonrre . 
"Bf 1 ivinMOcf Quilffbr QmHfm efMndmm i-rufmncy 

(2) 

DeterftiMi 

(2) 

UMd/br 

Scramfiv 
f3) 

aciwHim 

Urtl 
(4) 

ARAJVTBC 
Vahie 

ARAR/nc 

Sonrre . 
"Bf 

Debrien 
orStltcHm 

Metoli 

UTOJMIA lOfiODOD 21700000 MB/lB TIV23; 7 ft bp (10/06/08) 77/77 21700000 TTftwio V] N/A N/A ACP r4&y*W,rO lUBUUW AirVUUUW MB/lB TIV23; 7 ft bp (10/06/08) 77/77 21700000 g/WAHW N/A N/A A A9A. 

TUiy^M Antimony m B 669000 B Bg/kg Tr-5; 7 ft bp (09/30/08) 49/77 680 - 34500 669000 3100 N N/A N/A X ASC 

TUM8-2 Aisnk 1600 J 141000 Kg/kg 508 (O^A); 024)J ft bp (07/09/96) 77/77 1200 141000 390 C N/A N/A X ASC 

Barium 7200 J 13000000 Kg/kg SOB (OEPA); 0.24)3 ft (07/09/96) 77/77 - 13000000 1500000 N N/A N/A X ASC 

F44a41-7 Be^nium SB B 5800 Bg/kg 502 (OEPA): 04L1 ft bp (D7/09/96) 71/77 250-1000 5800 16000 N N/A N/A BSC 

nM(M3-9 Cadmiuni 69 B 46100 B Bg/kg . •iT-19;7ftbp(iO/07/08) 65/77 230-1000 46100 7000 N N/A N/A X ASC 

P4«^7D-2 Odcfum 979000 I 217000000 B Bg/kg Tr-4; 5 ft bp (09/29/08) 77/77 - 217000000 - - N/A N/A NUT 

Tm47-i Ghnmtum 2500 1080000 B Bg/kg TT.23; 7 ft bp (10/06/08) 77/77 - 1080000 12000000 C N/A N/A BSC 
IJJO JD t Gbbalt 1400 J 317000 Bg/kg 17-23; 7 ft bp (10/06/08) 76/77 10000 317000 2300 N N/A N/A X ASC 

r44(L504 Cbpper 7900 191000000 Bg/kg 510 (O^A); 04)3 ft bp (07/09/96) 77/77 - 191000000 310000 N N/A N/A •X ASC 

>7-12>5 cyanide 130 B 70700 B^kg rr.21;7ftbp(10/08/08) 31/69 170 - 790 70^ 160000 N N/A N/A BSC 

T43M9^ jnm 1860D00 135000000 Bg/kg 17-20:7 ft bp (10/07/08) 77/77 - 135000000 WfflXBO N N/A N/A X ASC 
r43M2-1 Uad 370O B 17700000 Bg/kg 17-23:7 ft bp (10/06/08) 77/77 - 17700000 N N/A N/A X ASC 

r^3M5-4 294000 J 58700000 Bg/kg 17-5:3 ft bp (09/30/08) 77/77 - 58700000 - - N/A N/A NUT 

?43MW 6900 2200000 Bg/kg 17-15; 8.6 ft bp (09/25/08) 77/77 - 2200000 180000 N N/A N/A X ASC 
rjm ^ w • 2600 Bg/kg 17-7; 6 ft bp 00/07/08) 53/77 8-170 560 --

N/A N/A AC/-439-97-6 w o 2600 Bg/kg 17-7; 6 ft bp 00/07/08) 53/77 8-170 2600 560 N/A N/A A AS*. 

f44(Mn4 Nkfcel 4500 475000 Bg/kg 17-5; 7 ft bp (09/30/08) 77/77 ~ 475000 isbooo N N/A N/A X ASC 

r44(H»-7 PDIaraium 86000 i 2150000 Bg/kg 17-20; 7 ft bp (10/07/08) 77/77 2150000 - -. N/A N/A NUT 

^782-49-2 Selenium 610 B ^00 B Bg/kg 17-4:3 ft bp (09/29/08) 41/77 900 - 331000 20100 39000 N N/A N/A BSC 

N40-22-4 Silver 110 B 7600 Bg/kg SIO PEPA); 04)3 ft bp (07/09/96) 26/77 210-2000 7600 39000 N N/A N/A BSC 

^40-23-5 Sodium 43700 J 3110000 Bg/kg 17-5:7 ft bp (09/30/08) 53/77 520000-791000 3110000 - - N/A N/A NUT 

1849M5-8 Sulfide 18600 I 489000 Bg/kg 17-21; 7 ft bp (10/08/08) 6/6 - 489000 - - N/A N/A NTX 

^440-2M rhaOium 120 4500 Bg/kg 510 (OEPA); (M)3 ft bp (07/09/96) 35/77 100-26400 4500 - N N/A N/A NIX 

'44062-2 Vanadium 62D J 92600 Bg/kg 502 (OEPA): (M1.1 ft bp (07/09/96) 77/77 - 92600 39000 N N/A N/A X ASC 

'44066-6 Zbic 

ecBi 

7700 B 21900000 B ;8/k8 17-5; 7 ft bp (09/30/08) 77/77 21900000 2300000 N N/A N/A X ASC 

i34W-2V9 ATodot-1241(PCM242) 490 10000 TP-5:12 ft bp (10/06/08) 3/71 34-4500 10000 220 C N/A N/A UOF 

12672-206 ArocI6r.1248(PCB-1248) 59 8100 MS/bg 17-19; 7 ft bp (10/07/08) 11/82 34-4500 8100 220 C N/A N/A X ASC 

11097-69-1 Aniclor-1254 (PCB-1254) 20 J 21000 M8/b« 17-21; 7 ft bp (10/08/08) 18/71 34-1800 21000 220 c N/A N/A X ASC 

1109662-5 ArocIor-1260(PCB-1260) 23 J 2800 MS/kg 52 (EPA); 0-1 ft bp (10/23/90) 22/82 34-4500 2800 220 C N/A N/A X ASC 

CRAa3S443(11) 



TAKLE 

OGCURKENC^ DISTMBUnON, AND SElECnON OF CHEMGALS OF FOTENTIAL CONCERN (COFQ IN SURFACE AND SUBSURFACE SOa 

SOUTH DAYTON DUMP AND LANDHU SITE 

MOIUUN^OHIO 

PaBe4of5 

innirio Tlnwfuinfc Cumnk/ Future 

Medium: Surface and Subsurface Soil (0-15 ft bp) 
«ure Medium: Soil 

CAS a^icml MfafHnmi Mctuimm MaxfiHiM UNitf Lamrfwi DefectieR Haiipq/ CdNTBttnifiM Tozirily Peteirier Pefmfief COPC RatfaRRfe/br 

NiMber CoMcatfniHM CeiKflitMtion Qml^ i^Maxiimnii FnfifCMif DetecHon Uaed/br Scieming ARAJb'niC ARAfbTBC 
OMMHtntlMI m UmttB Scremftv Levcf VafHT SoHin DefrfioR 

m (3) M> urScferfioR 

PMIIridka 

lA'^DDD OAS I 4.4 ••e/kg 511 (OEPA): 02-03 ft bp (07/09/96) 2/64 13-260 44 2000 c N/A N/A BSC 

'2-55-9 4A'TDDE 0.44 n 400 eg/kg Tr.21; 7 ft bp (10/08/08) 27/64 13-260 400 1400 c N/A N/A BSC 

Dm i4VDDT 0.6 PJ 520 ng/kg Tr-4; 3 ft bp (09/29/08) 11/64 13-260 820 1700 c N/A N/A BSC 

119-544 iIphi-BHC 0.71 PJ 071 n lig/kg SOB (OEPA); 02-03 ft bp (07/09/96) 1/64 13-260 a71 77 c N/A N/A BSC 

[103.71-9 alpha-Chlordaiie 5.4 P 5.4 p Mg/kg 504 (OEPA);lA.2 ft bp (07/09/96) 1/64 13-260 53 1600 c N/A N/A BSC 

SM7-1 Dfeldrin 12 } 270 I Fg/kg TT-9;7ftbp0O/03/0B) 8/64 13-260. 270 30 c N/A • N/A X ASC 

PI • njs PI Fg/kg SG7 (OEPA); (MI.2 ft bp (07/09/96) 1/64 licn N/A N/A 0 U.W n Fg/kg SG7 (OEPA); (MI.2 ft bp (07/09/96) 1/64 13-260 0.42 3Aini N N/A N/A BK. 

13213-65-9 Endoaulfanll 1.4 I 22 J Fg/kg UM; 10 ft bp (09/24/08) 3/64 13-260 22 37000 s N/A N/A BSC 

'2-20S Bndrin 1.4 PI 210 J Fg/kg Tr-21;7ftbpn0/08/08) 3/64 13-260 210 1800 N N/A N/A BSC 

'421-93-4 Endrln aldehyde 22 PI 28 J Fg/kg IT-* 7 ft bp (10/03/08) 5/64 13-260 28 1800 N N/A N/A BSC 

13494-70-5 Endrin ketone 1.1 I 89 J Fg/kg TT-I; 3 ft bp (09/29/08) 5/64 13-260 89 1800 N N/A N/A BSC 
i549-9 pmma-BHC (Lindane) 0.42 I 18 i Fg/kg rr-19:7 ft bp (10/07/08) 4/64 13-260 18 520 C N/A N/A BSC 

il03-74-2 pmma-Chlordane 035 PJ 540 J Fg/kg Tr-21; 7 ft bp (10/08/08) 11/64 13-260 540 1600 c N/A N/A BSC 
102447-3 Heptachlorepcnidc 049 PI 27 J Fg/kg Tr-9:7 ft bp (10/03/08) 3/64 13-260 27 53 c N/A N/A BSC 
r2^3-5 MethoaycMor 0.94 PI 400 I Fg/kg Tr-21; 7 ft bp (10/08/08) 3/64 33-500 

" 
31000 N N/A N/A BSC 

>3-76-5 M>TP(SiIves) 4.6 J 4.6 I Fg/kg Tr-3; 5 ft bp (09/29/08) 1/53 21-2700 4.6 61000 N N/A N/A BC 

CRA 035443(11) 



FkgeSorS 

TABLE BJJ 

OCCUUENGEi DISTRDUnON, AND SELECnON OF CHEMICALS OF FOTEmiAL CONCERN (COK) IN SURFACE AND SUBSURFACE SOa 

SOUm DAYTON DUMF AND LANDHLL SITE 

MORAINE OHIO 

loTliMfrsmr. Cumnk/Futort 

i: Surface and Subsurface Sofl ((V15 ft bgs) 

m 

CdS 

Nimbm' 

dhemicef Mftritmmi MfalmaM 

Qrmfjfirr 

Mute.. <•» Moiimmii 

Qaafsffer 

IfMflS LomHea Drttction 

DttecHon 

UmiU 

Oi 

Concenfreftoii 

Used/for 

ScTBriOv 

(3) 

rarii% 

Scmmqr 

Lmf 

W 

Potealm/ 

ARAR/nC 

Vafae 

PotmHal 

ARAR/IBC 

Soarce 

CDPC 

n« 
R«t«aiefe/bf ^ MfalmaM 

Qrmfjfirr 

Moiimmii 

Qaafsffer i^MirrfrfTTfffT 

l^imiiroiien 

f refumry 

0) 

DttecHon 

UmiU 

Oi 

Concenfreftoii 

Used/for 

ScTBriOv 

(3) 

rarii% 

Scmmqr 

Lmf 

W 

Potealm/ 

ARAR/nC 

Vafae 

PotmHal 

ARAR/IBC 

Soarce 

CDPC 

n« 
DiMNoa 

orSefectfori 

Total TEQ OB 12 P8/B V2 - 12 45 C N/A N/A X ASC 

Noln: 

0) ^ 
(2) B 

n detected concoilnlian, 

kd iiroDi umpUns locations: Black &nd Fill (ITS/TPt), Black Send Ftll (IT-7,TT.^, Onbe Room of Tniler, Qmstruction Debris Aiea, 

Desk Surface in Trailer, Exterior West Side of Tnller, Fiamc of Office lYailer. Cray/Btock Sand/GiavH Fill (17^21/11-22), 

NE Former Air Curtain Destructor from AshPUe, NW of MWlOl A (from AshPile), Roll-off ̂  (Boart Longycaf VAS Soil), Right Side Tire of Mobile Office Trailer, 

Trailer D^ Surface, BHS«;S1 (EPA), S2 (EPA), S3 (EPA), S4 (EPA), S5 (CTA), S6 (CTA), S7 (EPA), SS (EPA), 99 (EPA), SlO (EPA), Sll (EPA), 

SOI (OEPA); ana. (OEPA). sm (OEPA), sot (OEPA), SQS (OEPA), SOS (OEPA), SC7 (OEPA), SOB (OEPA), S09 (OEPA), SIO (OEPA), sn (OEPA), 

TP-1, TP-2, TP-3k TP4, TP-S. TP-6. TT-l, TT-2, TTrS, TT-i, TT-5,17-7, TTJt 17-9,17-10,17-11, TT-U TT-13,17-11TTAS. 17-1117-17, TT-18, TT-19, 

Tr-20. TT-a, Tr-22. Tr-2J, VASi VAS-21B. 

Maximum concchtiatioh is used for screening 

Regional Scraenbig Level Table (RSL) Master, December 2009, Residential Soil Scrwning Imb. 

Note: to account for miflliple end points, noiraicinogens were adjusted by a factor of 10 (HIH).!). 

Ratidnab Ctodcs • SelectiDn Reason: Maximum detected greater than Screening Criterion (ASQ 

Analyte Detected (AD) 

Deletion Reason: Xfaximum detected less thari Screening Criterton (BSC) 

Low Detection Frequency; less than or equal to 5% (LDF) 

Etoential Nutrient (NUT) 

NoTodcity Data (NIX) 

erefbre, substituted U-dkhkmrbenierw screening level 

•rcfore, substituted most conservative non<ardnogenic PAH (pyrene) screening level. 

C-Carcinogenic 

N-NocvGarcinogcnic 

ARAR/1BC - Applicable or Relevant and Appn 

--Not Available 

N/A-Not Applicable 

l-Esfitiiaied; 

D - Compounds at secondary dilution bcter. 

E - Exceed calibration rinp of GC/MS instrument 

B - Method Uank contamination.. 

P - Difference for delected Aroctor > 25% between 2 CC column. 

SVOCi - Stfiii Volatile Orpnk Compounds 

VOCs - Volatile Organic Compourids 

iig/kg - microgram per kilogram 

PCk - Polychlorinaled Uphenyls 

pS/B-pi^mpCTgnni 

ft bgs • feet below ground a 

TEQ - Toxicity Equivalent 

mt/ToBeOmsideicd 

(7) Nocritei 

c for this a; 

c for this ai 

CRA 038443 (11) 
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TABLE BJJ 

OCCURRENCE, DISTHIBlrtlON, ANDSEIECHON OFCHEMICALSOFFOIENnALCONCERN (COFQ IN GROUNDWATER 
SOUIH'DAYTON DUMF AND LANDFILL SITE 

MORAINE OHIO 

Scenario Tinielnine: Cumnl/Futun 

riedium: Gmundwatar 

^gureMediuncGrojjJ^^ 

CAS Cbflni«r nj> MMMIM Meriifim fl/V MarrfiNHin UniN Lanlim Dettction Jl-iV®/ CoMCCtifniHoii TojMfy Pofntrier PuAmriel COPC Rof/oMfe/br 
NumbiT Conemtrmtion QM.itfler CoMefitniMoii QH0l0er a/Munmm 

CoMcxRfnifjcni 
FrcfiWMy 

0) 
Orfecrioii 

Lhiu-ta 
OJ 

Uaed/br 
Screvfiiiv 

m 

Scrtfming 

Lnvf 
(4) 

ARAS/TBC 

Vmhte Source 
f/iV 

DefeMoii 
orSWectiioH 

m£s 
n-55-6 l,l,1-TrichIor0ClhaiK 0,22 I 8.9 FB/L MW-2D1 (CS/IO/OO) 38/368 1-12D 8.9 910 N N/A N/A BSC 

l,l,2JrTctradik)nMthknc 1 I 1 ] ng/L MW-103 (05/28/98) 1/368 1-120 1 0367 C N/A N/A LDF 
022 1 20000 MB/L MW-IOIA (05/28/98) 109/376 05-120 20000 24 c N/A N/A X ASC 
024 J 23 FB/L VAS-14 01/18/08) 14/254 1-120 25 34 N N/A N/A BSC 
05 a6 FB/L 5D0MA (02/23/96) 2/8 0.5 0.6 15 N N/A • N/A BSC 

?5-5(M 021 I 03 I FB/L VA&4 0V06/08) 2/254 1-120 as 37 N N/A N/A BSC 
107-0^-2 025 I 34 FB/L MW-ioiA ovn/W) 9/376 05-120 34 0.15 C N/A N/A X ASC 

2 J 480 FB/L MW-IOIA (06/14/02) 24/116 1-10 480 33 N N/A N/A X ASC 
I0M6-7 14-DichlfinibmKnr 03 I 03 i FB/L VA&4 01/06/08) 1/254 1-120 03 0.43 C N/A N/A BSC 
?M3-3 2-Butanone (MEK) 037 J 19 FB/L VAS-12 01/10/08) 18/254 10-1200 19 710 N N/A N/A BSC 
IQS-10-1 a57 J 2 I . FB/L VA5-21B (06/05/09) 4/254 10-1200 2 200 N N/A N/A BSC 
&7-44-1 Acetone 1.1 I 30 FB/L MW-IOIA (07/09/96) 10/368 1-1200 30 2300 N N/A N/A BSC 
71-43-2 Benzene 022 I 580 FB/L VA&-21B (06/03/09) 61/376 1-120 580 051 C N/A N/A X ASC 
7^^27-4 
FB 5 

Bromodichlofomethane 03 
n< 

I 
I 

13 
ftA f 

FB/L 
U»/I 

MW.2aZ (09/05/08) 
MW ini A AK/9A/M1 

2/254 
1/368 

1-120 
1 1 w 

13 0.12 
a a 

C N/A 
N/A 

N/A 
N/A 

LDF 
U.o J UA J Ug/4- MW-lUlA yJ3/ JB/yO) 

2/254 
1/368 1 -121 U.O • 05 c 

N/A 
N/A 

N/A 
N/A BSC 

75-154 Carbon disulHde 029 I 038 1 FB/L VAS3 02/16/08) 6/254 1-120 0.68 100 N N/A N/A BSC 
10541-7 Chlorobcnane 02 I 130 FB/L VAS-11 02/08/08) 26/368 1-120 130 9.1 N N/A N/A X ASC 
7W»-3 036 I 22 FB/L MW.102 (07/09/96) 12/368 1-120 22 2100 N N/A N/A BSC 
S7-664. Chlorofonn (TricWoromethane) 0.18 I 3.1 FB/L MW-2fl2 (09/05/08) 13/254 1-120 3.1 0.19 C N/A N/A X ASC 
74«7-3 034 I 0.44 I FB/L MW.103 (09/11/08) 2/254 1-120 0.44 19 N N/A N/A BSC 
15fr«>-2 021 i 3900 I FB/L VA&4 01/1S/OB) 139/259 05-20 3900 37 N N/A N/A X ASC 
lia«2-7 Cyclohexane ai2 I 25 I FB/L MWA215A (07/24/09) 125/251 1-120 25 1300 N N/A N/A BSC 
12448-1 OM i 0.76 I FB/L MW-202(09/05/0^ 2/254 1-120 0.76 0.15 C N/A N/A LDF 
IO(MM Ed^Ibenzcne 02 I 89 FB/L VAS3 02/15/08) 35/362 0.5-120 89 15 C N/A N/A X ASC 
»824 0.18 t 36 Uff/L VA&s n3/i9/nn 7/9A1 1 i7n VI N/A N/A ner-»824 0.18 J Hgr //Z91 1 - I2J JO 00 N N/A N/A B6C 
IO»7-2 Methyl cyclohexane 032 I 14 I FB/L MW-215A (07/24/09). 17/251 1-120 14 - - N/A N/A NTX 
1634444 Methyl Tert Butyl Ether ai9 I 036 I FB/L VAS9 01/18/08) 9/Sl 5-620 0.86 12 c N/A N/A BSC 
rsm-2 Methylene chloride 03 J 51 B MB/L MW-209 01/11/99) 20/368 1-120 51 45 c N/A N/A X ASC 
10M2-5 Styiene a57 I 0.9 I FB/L VAS4 01/19/08) 3/368 1r120 0.9 160 N N/A N/A BSC 
127484 0.29 J 43 FB/L VA&ll 02/08/08) »/368 1-120 45 0.11 c N/A N/A X ASC 
iaw3 Toluene ai7 . I 180 FB/L VAS-13 02/01/08) 214/376 1-20 180 230 N N/A N/A BSC 
I5M0-5 0.19 I 32 J FB/L VAfrl4 01/12/08) 56/251 1-120 33 11 N N/A N/A BSC 
7^-6 03 I 5100 FB/L VA&9 01/18/08) 144/376 05-20 5100 2 C N/A N/A X ASC 
75414 Vinyl chloride 0.22 I 760 FB/L VAS4 01/18/08) 147/376 05-20 760 0.016 c N/A N/A X ASC 
1330^^7 Xylenes (fUl) 0.47 1 75 FB/L MW-215A (07/24/09) 27/368 2-250 75 20 N N/A N/A X ASC 

CRA 038443 (II) 



TABLE 

OCCURRENCE PlSTMBUTtOH AND SELECTtON OF OlEMlCAt&OF POTENTIAL CONCERN (OTPGJ IN GROUNDWATER 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAWEQHIO 

Pa6e2of3 

krmrio^Tiinefrm Gurnnt/Pulure 
Medium! Groundwaler 

CAS ChfHifMl MMiiuim n;2) Maiiraeui (12) Uirito LmUon Pefedion | ffaiig 1 if Tfurlrity PfffmHel Potorttal . g ^ /El CAS ChfHifMl MMiiuim n;2) criiHimBin Maiiraeui (12) Uirito LmUon Pefedion | Kmngeaf Tfurlrity Potorttal 'LUFC Rencnnire/pr w 

CpHcmtnih-pH QuiifUr ConomtrntiOM Quaf^ier afMaxiitiutH Fmpuneif Dtttetian Ua«f/br Scmdiv ARAWTBC ARAK/TBC r/iv GURhiMilMiit 

(2) LimiU Scrtttmg Level Vmiut Soim Drfrlira. 
m (3) (4) or Selection 

SVOC« 

n^7-6 2-Methyiiuphlhalem 0.26 56 IfB/L MW-2I5A (07/24/09) 6/101 1 0.2-10 56 15 N N/A N/A X ASC 

I0M44 4-Methylpheno1 15 J 17 M^L MW-215A (07/24/09) 2/101 1-20 1.7 18 N N/A N/A BSC 

1^9 0.21 10 Pg/L MW-215A (07/24/09) 5/101 02-10 10 220 N N/A N/A BSC 

120-12-7 Anthracene 021 15 Pg/L MW-218B (07/21/09) 5/101 0.2-10 15 1100 N N/A N/A BSC 

i6i5S3 Benzo(a)anthracxne 0.21 15 Pg/L MW-218B{p7/21/09) 4/ioi 02-10 15 Oil29 C N/A hi/A U3F 

0.56 11 uv/I VAS-1Q/12/15/flR) E/m n? in 11 nnmo V/A N/A I ne JU-JIZ-O 0.56 1.1 Pg7t- Vft3ri» (la/ 19/UO/ n/, lui lU - lU 1.1 UMU9 IN/A N/A I.Ur 

iflS^2 Benzo(b)fltioranthene 0.81 12 |i«/L VAS-2(in/08/09) .4/101 02-10 1.2 omo G N/A N/A LpF 

191-24f2 Benzo(g4iJ)peiylene 029 09 ^g/L VAS-2 (01/08/09) 3/101 02-10 0.9 110** N N/A N/A BSC 

£07-4)8-9 BeiuD(k)nuDnnliwne 0.29 045 HS/L P:211 (10/03/08) 3/101 02-10 0.45 0.29 C N/A N/A LDP 

7252-4 Biphenyl 1.2 12 Pig/L MW^215A (07/24/09) 1/98 1-20 12 180 N N/A N/A BSC 

I17-S1-7 bisCZ'Ethylhei^Ophihalate 005 I 7.9 Mg/L VAS-20(01/1V09)- 16/102 2-40 7.9 . 4.8 C N/A N/A X ASC 

IM8-7 Butyl benzyiphHulate 0.95 I 1.1 gg/L VA&6(01/07/Oq 3/101 1-^ 1.1 35 C N/A N/A BSC 

iq5r«0-2 Caproiactam 24 I 20 gg/L MW-2a2 (09/05/08) 8/97 5-100 TO 1800 N N/A N/A BSC 

»fr^745 Carfaazble 0.92 J 35 gg/L P-2li 00/03/08) 3/98 1-20 3.3 - - N/A N/A NTit 
nfroi^ Oiiyiene 02 1.7 gg/L P-211 00/03/08) 4/iOl 02-10 1.7 19 C N/A N/A BSC 

132-64-9 Dibenzofuran 0.19 I 32 gg/L MW-215A (07/24/09) 4/101 1-20 32 37 N N/A N/A BSC 

1466-2 12 15 gg/L VA&6 (01/07/09) 2/101 1-20 15 2900 N N/A N/A BSC 

M-74-2 Dl^n^utylphthalate 0.76 I 55 gg/L VA&21 (10/28/08) 4/101 1-20 35 370 .N - N/A N/A BSC 

117-540 Di'fvoctylphthahle 1 I 1 I gg/L MW-'IOIA (07/09/96) 1/101 1-20 1 - - N/A N/A NTX 
wue^jn 019 I E 9 gg/L p-7ii no/fn/om 9/101 A 9 in B9 'ten KT N/A N/A EU0-**-0 019 I gg/L r-ai 1 \lv/v9/VOJ 9/101 u.a - lu 19U N/A N/A ttiC 

J6-73-7 Fluotene 029 22 gg/L MW-215A (07/24/09) 5/101 02-10 22 150 N N/A N/A BSC 

192595 Indcno(i;£>cd)pyTene 024 008 gg/L VA&2 (01/08/09) 3/101 02-10 0il8 0529 C N/A N/A LDF 

n-20-3 Naphthalene 0.19 I 17 gg/L MWi215A (07/24/09) 7/101 0.2-10 17 ai4 C N/A N/A X ASC 

i!^16 n V EQ gg/L P-211 00/03/08) 8/101 A 9 1A e a 110** KI N/A N/A BSC i!^16 UMW gg/L P-211 00/03/08) 8/101 U.Z - lU 3.7 N N/A N/A BSC 

108:95-2 Phenol 130 EB 130 EB gg/L MW-101A (07/09/96) 1/101 1-20 130 1100 N N/A N/A BSC 

129000 Pytene 0.27 29 gg/L P-Z11 (10/03/08) 7/101 0.2-10 3.9 110 N N/A N/A BSC 

^429905 

Mrteh 

Aluminuin 98.4 B 10000 gg/L MW-101A (07/09/96) 18/34 200 . 10000 3700 N N/A N/A X ASC 

744036O Ahliinony 023 I 6.7 gg/L P-211 (10/03/08) 6/34 2-3 6.7 15 N N/A N/A X ASC 

^44058-2 Vscfiic 051 I 47.6 gg/L P-211 (10/03/08) 38/57 4 47.6 0J045 C N/A N/A X ASC 

?440395 Bariiim 84.4 B tfm gg/L MW-215A (07/24/09). 40/40 - 2220 730 N N/A N/A X ASC 

^44043^9 Cadmium 028 1 028 J gg/L P-211 (10/03/08) 1/55 1 028 15 N N/A N/A BSC 

^440.70-2 Caidihn 20500 224000 gg/L MW-IOIA (07/09/96) 34/34 - 224000 - N/A N/A NUT 

^44047-3 OuDinlum 12 B 69 gg/L MW-102 (01/06/98) 15/57 1-10 69 5500 C N/A N/A BSC 

744068-4 Cbbalt 2 I 123 B gg/L MW-IOIA (07/09/96) 5/34 1-50 123 1.1 N N/A N/A X ASC 

7440500 Copper - 21 B- 39.5 gg/L MW-215A (07/24/09) 6/34 25 39.5 ISO N N/A N/A BSC 

iM25 cyanide 11 2i gg/L MW.217 (07/28/09) 3/18 3-10 21 73 N N/A N/A BSC 

7439096 lion 106 20600 gg/L MW-IOIA (07/09/96) 31/34 100 20600 2600 N N/A N/A X ASC 

GRA 038443 01) 
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TABLtB2A 

OCCURRENC^ DISTRIBimON, AND SELECTION OF CHEMiCALS OF POTENTIAL CONCERN (COPq IN GROUNDWATER 
SOUTH DAYTON DUMP AND LANDHLL STTE 

MORAINE OHIO 

Scenario Timeframe Qirrent/Future 

Medium: Groundwater 

CAS 

Nmmbtr 

MrtmlMtcomt'di 

7439-9M 
743»^5-4 

7440fl2-fl 

744(M»-7 

77S2-49-2 

774E-2i-5 

744(F2S4 

744&A2-2 

744a«« 

53469-21-9 

1097-W-l 

109frE2-5 

72.55-9 

319^.6 

319^7 

SOS.73-1 

N367-1 

7644« 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Arodar-1M2(PCB.1242) 

Aroclor.1254(PCB-1254) 

ATOclor-1260(PCB-1260) 

PeaWrifa 

4A'-DDE 

alpha-BHC 

beta-BHC 

dclta-BHC 

Diddrin 

Heptachlor 

Minfmem ^2) 

ConeentniM 

0^ 

4330 

S5 

1.1 

2020 

13 

llflOO 

0.41 

0.92 

5.4 

0.19 

0.19 

ai6 

0.017 

0034 

0.011 

0O13 

0013 

nrma? 

Minnmnn 

Qumiifier 

Mmrfumm f>;Z) 

CoffceRtMrii 

100 

93200 

1060 

29.7 

114000 

253 

126000 

4.4 

24.2 

445 

0.19 

0.19 

0.19 

0.017 

0.034 

0.011 

0.02 

0013 

0.051 

MoriWIHM 

QHal^er 

I 
J 
I 
I 
I 

PI 

9S/L 

Mg/L 

MB/L 
Ug/L 

Mg/L 
Kg/L 
)>g/t 
Mg/L 
Ug/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Locaricw 

^^Mujinein 

Concnifnifioti 

MW.209(02/.22/99) 

MWr217 (07/28/09) 

MW-307 (07/27/09) 

MW-IOIA (07/09/96) 

MW-IOIA (07/09/96) 

MW-202 (07/28/09) 

MW-3aB (09/(5/08) 

MW-IOIA (07/09/96) 

P-211(10/03/08) 

Valley Asphalt Well 1 (10/12/08) 

MW.202 (07/28/09) 

MW-215A (07/24/09) 

MW.204 (07/28/09) 

MW.215A (07/24/09) 

MW-Z15A (07/24/09) 

MW-2D4 (09/10/08) 

MW-202 (09/05/08) 

MW-2D7 (07/27/09) 

MW-IOIA (07/09/96) 

Drtntfon 

Fmftumqf 
Q) 

16/57 
34/34 
34/34 

7/34 

34/34 
7/44 
34/34 

2/34 

3/34 

8/34 

1/33 

1/33 

2/33 

1/33 

1/33 

1/33 

3/33 

1/33 

4/33 

Reagro/ 

Defertiofi 

Ltrntt 
(2) 

40 

4-5 

1-4 

1-50 

20-26 

0.2-1 

0.2-1 

02.1 

0.05-0.1 

Oi5 

0.05 

005 

0.05-0.1 . 

005 

CoRCCRfrarien 

UWd/br 

Screewing 

(31 

100 

93200 

1080 

29.7 

114000 

25.3 

126000 

4v4 

24.2 

445 

0.19 

0.19 

0.19 

0O17 

0O34 

0.011 

0O2 

0.013 

0O51 

Tozicify 

Lml 
(4) 

73 

16 

18 

1100 

0O34 

0O34 

0O34 

02 

OOll 

0.037 

0O37 • 

00(H2 

0O15 

Pofenrief 

ARAK/TBC 

Vmlae 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

PottntM 

ARAR/TBC 

Soum 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

COPC Ratfoaefe/br (5) 

Delrtion 
or Selection 

AD 

NUT 

ASC 

BSC 

NUT 

ASC 

NUT 

NIX 

ASC 

BSC 

LDF 

LDF 

ASC 

BSC 

LDF 

BSC 

BSC 

LDF 

ASC 

Notes: 

(1) Minimum/ir edconc 

(2) 

(3) 

W 

Based on data cnllcctcd from sampling tocaHons: MW-IOIA. MW-10t2. MW-t03. MW-201. MW.2a2, MW-2a3, MW-204, MW-206. MW-207. MW-2Q6, MW.209A. 

MW-2ia MW-21Z MW-2I5A, MW-217, MW-Z18A, MW-2I8B, P-211, SD001,SD002. SD004A. SDOOB, Valley Asphalt Well 1, Valley Asphalt WeE 2, VAS-l, 

VAS-X VAS-1VAS4. VASS. VAS6^ VAS-7, VASR VASfl, VAS-11, VAS-12. VAS-13, VAS-14, VAS-15. VAS-17, VAS-29, VAS-2D, VAS-21, VAS-21B, VAS-22. 

Maximum concentration is used for screening. 

Regional Screening Level Table (RSL) Master, December 2009, Tap Water Screening Levels. 

Note: to account for multiple end points, non-carcinogens were adjusted by a factor of 10 (HIK).!). 

(5) Rarionale Codes Selection Reason: Maximum detected greater than Screening Criterion (ASC) 

Analyte Detected (AD) 

Deletion Reason: Maximum detected less than Screening Criterion (BSC) 

Low Detection PicquerKy; less than or equal to 5% (LDF) 

n available for this analyti 

Ky;l 
Essential Nutrient (NU1) 

. No Toxicity Data (NIX) 

d most conservative non-carcinogenic PAH (pyrene) screening level. 

C-Caicinogenk 

N-NonOiirinogenic 

ARAR/TBC - Applicable or Relevant and Appropriate Requirement/To Be Considered 

--Not Available 

N/A-Not Applicable 

J-Estimated. 

E - Exceed calibration range of GC/MS instrument 

B - Method Uank contamination. 

P - DiflerefKe for detected Arodor > 25% between 2 GC column. 

SVOCs r Semi Volatile Organic Compounds 

VOC^ - Volatile Organic Compounds 

FCBs - Pdychlorinaicd biphcnyls 

ft bgs - fieet bdow grouird surface 

Mg/L - ifiicrogram per meter liter 

CRA(X3844301) 



TABU B^ 

OCCURRENCE, DIStRIBUnON, AND SELECTION OECHEMICAU OF POTENTIAL CONCERN (COFC) IN SEDIMENT 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE OHIO 

P^lofE 

ic0iario TiiMfraimr. Oirterit/FutUK 

kfedium: Sediment 
Bwie Medium; Sedtmmt 

CAS Oumietl MittimmH nj) Mfaimimi Marimwn Umb LanKm Deferticm 
Nttmbrr Conanitraiiom Q^l^er Qmrntifier <>/MFniFFHi .Frnfnnicy 

ComriifniffaN Q) 

VOCs 

2-Butinone (MEK) 10 1 10 J Fg/kg S16(OEPA) (07/09/96) 1/8 

S7<«4rl Acetone 37 47 Kg/kg S15(pCTA) (07/09/96) 3/8 

IOB«^ roluene 14 14 Mg/kg SEM (05/12/00) 1/8 

^-6 rrichloroethene OB I OB I Kg/kg SI5(OEPA) (07/09/96) 1/8 

2-M^yInaphtluilene 75 I 120 . I Fg/kg S15(OEPA) (07/09/96) V2 
B»2r9 
Nsa p># e 

9? I 
1 

92 

A1 

J 
r 

Fg/kg 

uv/bv 

S16(OEPA) (07/09/96) 

416 rDFPAl 1(17 ICQ 

2/2 

1 /7 AJB-W-o 61 1 D1 J MS/Kg 9ID \yf/vf/in) 

120-12-7 Anthracene 110 J 230 I Fg/kg 516(OEPA)(07/09/M) 2/2 

S6^3 BenfD(a)ahthTkvne 490 I 1500 Fg/kg S16(OEPA)(07/09/») 2/2 

460 
am 

I 
I 

1800 Fg/kg 

uo/bv 

S16 (OGPAl (07/09/961 2/2 

5/7 D5-99-2 

460 
am 

I 
I JSCO 

Fg/kg 

uo/bv S16 (OCPAt (07/09/961 

2/2 

5/7 

I91-2I-2 

kl7.i!lA.9 

ouu 

490 

300 

J 

i 
1 

£aju 

2000 

950 

Hg/ag 

Mg/kg 

'Ue/ka 

\wfvy/yo) 

S16(OEPA) (07/09/96) 

S16(OEPAl (07/09/961 

2/2 

HI 

I91-2I-2 

kl7.i!lA.9 

ouu 

490 

300 

J 

i 
1 

£aju 

2000 

950 

Hg/ag 

Mg/kg 

'Ue/ka 

\wfvy/yo) 

S16(OEPA) (07/09/96) 

S16(OEPAl (07/09/961 

2/2 

HI aJf-VO'y 

n7^.7 470 

t 

j 470 I 
KK/ ag 

Fg/kg S16(OEPA) (07/09/96) 1/2 

S6-74B CaitwQle 85 J 110 I Fg/kg 516 (OEPA) (07/09/96) 2/2 

ns-01-9 Oiiysene I 1500 Fg/kg 516 (OEPA) (07/09/96) 2/2 

i3-70-3 Dibenz(aJ))anthncene 120 J 480 J Fg/kg SI6 (OEPA) (07/09/96) 

l32-«4-9 Dibenzofuran 70 J 95 I Fg/kg S16 (OEPA) (07/09/96) V2 
I4-66-2 Di^Iphthalate 39 J 39 I Fg/kg S16 (OEPA) (07/09/96) 1/2 

Z06-4M Fhjoranthenc 1100 2600 Fg/kg S16 (OEPA) (07/09/96) 2/2 

J6-73-7 Ftuoraie 76 J 160 I Fg/kg S16 (OEPA) (07/09/96) 2/2 

193-39^ Indcno(lF2«3-cd) pyrene 460 I 1900 Fg/kg S16 (OEPA) (07/09/96) 2/2 

n-2[» Naphthalene 70 I 77 I Fg/kg SI6(CCPA) (07/09/96) 2/2 

iwn-8 890 1500 Fg/kg S16 (OEPA) (07/09/96) 2/2 iwn-8 890 1500 Fg/kg S16 (OEPA) (07/09/96) 2/2 

i2»^ iyrcne 1300 3000 Fg/kg S16 (OEPA) (07/09/96) 2/2 

Uetib 
742990-5 Aluminum 2750000 6590000 Fg/kg 516 (OEPA) (07/09/96) 2/2 

744038-2 Anenic 10300 1^ Fg/kg 816 (OEPA) (07/09/96) 2/2 

74403O3 Barium 73000 137000 Fg/kg S16(0^A) (07/09/96) 2/2 

744041-7 Beryllium 280 J 350 I Fg/kg S16 (OEPA) (07/09/96) 2/2 

7440-702 Galdum 11800000 53600000 Fg/kg • S15 (OEPA) (07/09/96) 2/2 

^44047-3 •uomium 17200 23100 Fg/kg S15 (OEPA) (07/09/96) 2/2 

744048-4 Cobalt 3700 J 6700 I Fg/kg S16 (OEPA) (07/09/96) 2/2 

7440500 Copper 21700 29300 Fg/kg 515 (OEPA) (07/09/96) 2/2 

!7-12-5 cyanide 270 J . 270 I Fg/kg S15(OCTA) (07/09/96) 1/2 

7439B94 Iron 11300000 13500000 Fg/kg S16(OEPA)(07/09/9i6) 2/2 

DettetwH 

Lfimli 
0) 

20 - 26-
2D 

5-29 
5-29 

Oiiumlmft'oii Terirfty Pofmlia/ PefOfHal COPC 

Ufifm Scmenlflif lARAR/iBC • ARAVTBC F/v 
St""™* Lewi Vmiae Soerce 

01 (4) 

10 2800000 N N/A N/A 

47 6100000 N N/A N/A 

14 500000 N N/A N/A 

OS 2800 C N/A N/A 

120 31000 N N/A N/A 

92 340000 N N/A N/A 

61 iTinoo** N N/A N/A 

230 1700000 N N/A N/A 

1500 150r C N/A N/A X 

1800 15 C N/A N/A X 

2500 150 c N/A N/A X 

2000 ITDOOOC) N N/A N/A 

950 1500 C N/A N/A 

470 a^ooo C N/A N/A 

110 - - N/A N/A 

1500 15000 c N/A N/A 

480 15 C N/A N/A X 

95 7800 N N/A N/A 

39 4900000 N N/A N/A 

2600 230000 N N/A N/A 

160 230000 N N/A N/A 

1900 150 C N/A N/A X 

77 3600 C N/A N/A 

1500 170000 « N N/A N/A 

3000 170000 N N/A N/A 

6590000 7700000 N N/A N/A 

12^ 390 C N/A N/A X 

137000 1500000 N N/A N/A 

350 16000 N N/A N/A 

53600000 - - N/A N/A 

23100 12000000 C N/A N/A 

6700 2300 N N/A N/A X 

29300 310000 N N/A N/A 

270 160000 N N/A N/A 

13500000 5500000 N N/A N/A X 

Kmtiemihfor 

Comtatitimmnt 

iMttkm 

orS€lrction 

BSC 

ASC 
ASC 
ASC 

BSC 
BSC 
BSC 
NTX 
BSC 
ASC 
BSC 
BSC 
BSC 
BSC 
ASC 
BSC 

BSC 
ASC 
BSC 
BSC 
NUT 
BSC 
ASC 
BSC 

CRA 038443 OH 



# Hg/tZofl 

TABLE BJJ 

OCCURRENCE DISTRIBUnON, AND SELECnON OF CHEMICALS OF FOTENnAL CONCERN (COFp IN SEDIMENT 

SOUTH DAnON DUMP AND LANDFILL SITE 

MORAINE OHIO 

Scenario Timeframe: Cuncnt/Futiira 
Medium: Sediment 
Exposure Medium: Sediment 

CAS CheMfcaf MMMHM MMIMHM MUIIIIIIM CM Mibttmn unlit LoMhen Delecfion Reitgeq/ Tdjrtrify Potmfjaf PoteaNaf COPG Rafiuncfe/br P) 

Nufuber CoKCtmtrmtiom Qnml^er Coneentnition Qiuliflir ofMmximHm Freqnnicy DcfnrrioR Usrd/br Scrvmiqg AJMR/TBC Atiwnc 
(2) Limfts Scremiiv Lmf Vefue SoHfcr Drfrfion 

12) P) (4) orSefectioH 

?43M2-1 

Mrtafsfcpat'd) 

Uad 33700 42000 l-g/ks S16(OEPA)(07/09/96) 2/2 42000 400000 N N/A N/A BSC 

13600000 21600000 liir/kv rncpAt in7/oo/^\ 2/2 Tifnmnn N/A N/A KfT IT 13600000 21600000 1*8/-8 9lQ\KJCrnf [W/W/Tnf 2/2 ZXIXMWU "" N/A N/A NUi 

7439^5 2GS000 xaxnnn HO/kS S16 (OEPA) (07/09/96) 2/2 xixnm 180000 tj N/A N/A V AC/" 7439^5 2GS000 HO/kS S16 (OEPA) (07/09/96) 2/2 9S3MJU N N/A N/A A 

744MQ^ Nkkel 13400 UTOO I HS/kS S16(0EPA) (07/09/96) VZ - 18700 1.50E-P05 N N/A N/A BSC 

744XHB-7 Potassium 297000 J 736000 . 1 ng/kg S16 (OEPA) (07/09/96) 2/2 - 736000 - - N/A N/A NUT 

7782-49-2 Sdenium 590 J 1100 I OS/kg SIS (OEPA) (07/09/96) 2/2 - 1100 39000 N N/A N/A BSC 

7740-2^5 Sodium 166000 J 206000 I Mg/kB S16 (OEPA) (07/09/96) 2/2 - 206000 - - NM N/A NUT 

7449-2M Thallium 680 J 680 I Mg/kg 515 (OEPA) (07/09/96) 1/2 980 680 - N N/A N/A NIX 

744a«2r2 Vanadium 9600 J 16800 J Hg/kg S16(OEPA)(a7/09/96) 2/2 - 16800 39000 N N/A N/A BSC 

7440^6^ Zinc 80700 143000 8g/k8 S16(OEPA)(07/09/96) 2/2 - 143000 2300000 N N/A N/A BSC 

11097-69-1 ArDc1of-1254(PGB-12St) 660 660 ng/kg S15(OEPA)(07/09/96) 1/2 94 660 220 C N/A N/A X ASC 

72-54B 

Pfsteides 

4A-DDD 1.7 IP 1.7 IP 8g/kg S!5 (OEPA) (07/09/96) 1/2 9.4 1.7 2000 C N/A N/A BSC 

72-55-9 4A'-DDE 22 JP 2.2 IP 8g/kg S16 (OEPA) (07/09/96) 1/2 8J 22 1400 C N/A N/A BSC 

X>^29-3 4A'-DDT 24 jp 44 IP 8g/kg SIS (OEPA) (07/09/96) 2/2 - 44 1700 C N/A N/A BSC 

il03-71-9 alphaOdordane 1A IP 12 8g/kg S15 (OEPA) (07/09/96) 2/2 - 12 1600 C N/A N/A BSC 

U^-1 Dieldrin 2.6 p 9.6 P Pg/kg S15 (OEPA) (07/09/96) 2/2 - 94 30 C N/A N/A BSC 

1031-07-8 3.7 p 3.7 IP 8g/kg S15 (OEPA) (07/09/96) 1/2 94 3.7 37000 N N/A N/A BSC 

72r2M Endrin 34 34 8g/kg S15 (OEPA) (07/09/96) 1/2 94 34 1800 N N/A N/A BSC 

7421r934 Endrin aldehyde 7.9 IP 7.9 IP 8g/kg S15 (OEPA) (07/09/96) 1/2 94 7.9 1800 N N/A N/A BSC 

>3494-70-5 Endrin ketone 4.9 J 4.9 I 8g/kg S16 (OEPA) (07/09/96) 1/2 8.7 4.9 1800 N N/A N/A BSC 

>103-74-2 gsiima-Ghlordane 
.,^1 

32 J 4.9 I 8g/kg SIS (OEPA) (07/09/96) 2/2 - 4.9- 1600 C N/A N/A BSC 

72'43-5 17 ip 18 I 8g/kg SIS (OEPA) (07/09/96) 2/2 IB 31000 N N/A N/A BSC 

Notes: 

P) 
p) 
P) 
(4) 

(5) 

Minimum/maximum detected conccittration. 

Based on data coHmled from sampling locaHons: S15, S1E SED-1, SED-2, SED-3, SEDIMENT-L SEDIMENT-2, SEDIMENTS. 
Maximum conccntraHon is used lor screening. 

Regional Scieetung Level Table (RSL) Master, December 2009, ResidenHai Sod Screening Lcvris. 
Note: to account for multiple end poiiilSr non-caidnogei» were adjusted by a factor of 10 (Hl"0.1). 

RaKonale Codes Sriection Reason: Marimum detected greater than Screening Criterion (ASC) 
AnalyteDetiected(AD) 

Deletion Reason: Maximum detected less than Screening Criterion (ESQ 
Low Detection Frequency; less than or equal to 5% (LDF) 

EssenHal Nutrient (NUT) 
No Toxicity Data (NTX) ' 

ed most conservative non-cardnogenic PAH (pyrcne) scieening level. (6) No criterion avaiUUe for this analyte therefore, s 

C-Carcinogenic 
N-NorvCarcinogenic 

ARAR/TBC - Applicable or Relevant and Appropriate RcquirenMit/To Be Cdi 
--Not Available 

N/A-NotApplicaUe 

;-Ertimatcd. 
P - Difference for detected Aroclor >25% between 2 GC column. 
SVOCs - Semi VoUtOe Organic Cbmpounds 

VOa , VolaHle Orpnic Onnpounds 
Mg/itg -miCTogwm per kQognm 
PCBs - Fdychlorihatcd biphenyls 

PAH • Polycycllc aromatic hydrocarbons 
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TABLE B.3.1 

ESU^TED AMBIENT AIR CONCENTRATION FROM ON-SITE SOIL GAS 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OmO 

Page 1 of 1 

Residential 

Soil Gas Ambient Air Ambient Air Above RSL 

Chemicals of Concentration Concentration RSL Y-Yes 

Potential Concern <Pg^') (1) (2) (MS^") (3) N-No 

1,1-Dichlaroethane 7.20E+03 1.07E+00 1.50E+00 N 

1,1-Oichloroethene 4.20E+02 7.58E-02 2.10E+01 N 

lA-Dichlorobenzene 1.90E+00 2.63E-04 2.20E-01 N 

Benzene 1.40E-K)4 2.47E+00 3.10E^ Y 

Bromomethane 8.50E+00 1.24E-03 5.20E-01 N 

Chlorobenzene 1.20E+04 1.76E+00 5.20E+00 N 

Chloroethane 1.40E+03 7.60E-01 l.OOE+03 N 

Chloroform 1.50E+02 3.13E-02 l.lOE-01 N 

cis-l,2-Dichloroethene 1.60E+04 2.36E+00 - N 

Cyclohexane 5.00E+04 8.0ffi+00 6.30E+02 N 

Dichlorodifluoromethane 1.40E+03 187E-01 2.10E+01 N 

Ethylbenzene 480E+04 7.22E+00 9.70E-01 Y 

Isopropylbenzene 4.10E+03 5.34E-01 4.20E+01 N 

Methyl Tert Butyl Ether 3;80E+01 7.80E^ 9.40E+00 N 

Methylrae chloride 5.90E+01 1.19E^02 5.20E+00 N 

Naphthalene 9B0E+a2 1.16E-01 7.20E-02 Y 

Tetrachloroethene 6.10E+02 8.81E-02 4.10E-01 N 

Toluene 2.80E+03 4.88E-61 5.20E+02 N 

trans^l,2-DicMoroethene 3.10E+02 4.39E-02 630E+00 N 

Tricliloroettiene 5.60E+04 8B7Eri)0 1.20E-t-00 Y 

Trichlbrofluoromethane 7.40E+01 1.29E-02 7.30E+01 N 

Vinyl chloride lAOE+04 2.98E+00 1.60E-01 Y 

Xylenes (total) 4.70E+04 8;0iEi-00 l.OOE+01 N • 

m 

lig/m' - microgram per cubic m^er 

(1) Soil gas concentration is the maximum detected concentration taken from Table B.2.1. 

(2) Ambient air concentrations obtained by multiplying the soil concentrations by the chemical-specific 

Volatilization Factors (VF^gamb) calculated in Table B.3.2. 

(3) Regional Screening Level Table (RSL) Master, April 2009, Residential Air Screening Levels. 
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TABLE 

PftfflofZ 

m CALCULATION OF SOIL GAS TO AMBIENT AIR VOLATILIZATION FACTORS (VF^k) 

SOUTH DAriDN DUMP AND LANDRLL SITE 

MORAINE, OHIO 

CktrnkmlProperHetd) 

m 

Heety's Lew WarCTOiy^ifoii AirDiffuBion D, 1
 

Q
 

Ckanicmb of COMtSML H,. Cd^cinC Diim Comhail,H' 

Pqtentiml Conerrn (tttmrnVimonm (emWm (CMW m (mltUnXV fem'^ (3) 

1,1-Dichloroethane 3.02&4D (11" C) 1.05M5 (25" q 6.900-02 (irq iXBrn 1.120-02 1.120-02 

I',1'-Dtchloroethenc 1.53E^ (irq 1.04&a5 (25" q fl.37E-412 (11" q 657E^n 1.35E-a2 1.350-02 

1/4-Dichlorobmne ' 9.41 E-04 (11" q 7.90E.06 (25" q 6.42E"412 (irq 4.a3E.a2 1.04E-Q2 li>40-02 

Benzene 2.82E-03 (11" q 9.IIOE-06 (25" q R.19E-02 (irq 1.21E4)1 1.32E-03 1.3204)2 

Bro mo methane 3.89E4X3 (irq 1.21 tOS (25" q 6.77E-a2 (irq 1.67E411 1.090-4)2 1.090-02 

Ghlorobenzene 1.63E-03 (11" q 8.7DE'116 (25" q 6.79E-02 (irq 7.01 E412 l.lOE-02 1.100-02 

Chloroethaite 5.39E-03 (irq 1.15E« (25" q 2.52E-01 (irq 231 E4n 4.080-4)2 4.0804)2 

Chloroform 1.95E-03 (irq l.aOE-16 (25" q 9.680-02 (11" q 83RE4I2 1.560-4)2 1.560-02 

cis-U-Dichloroethene n4E-03 (irq 1.13E-(B (25" q 6.f)50-02 (irq 9.18E4I2 1.110-02 1.1104)2 

7.40E-02 (irq 9.10E-06 (25" q 7.44E-412 (11" q 3.175+00 1.200-02 1.20E-02 

Dichlorodifluoromethane 1.71 E-01 (irq 9.92E-06 (25" q 6.190-02 (irq 7.32n+M 1.000-02 1.000-02 

3J8E4)3. (irq 7jaE-06 (25" q 6.9RE-412 (irq 1.45E4I1 1.130-4)2 1.130-02 

Isopropylbenzene 5.11E-03 (irq 7.10E-(16 (25" q 6.05E-02 (irq 2.19E411 9.780-03 9.780-03 

Methyl Tert Butyl Ether 3.40E-04 (irq 1.05E-05 (25-q 953E-02 (11" q 1.46E-02 1J4E-02 1.540-02 

Methylene dtloride 1.22E-Q3 (irq 1.17E-05 (25" q 9.400-02 (11" q 5.22E.02 1.520-02 1320-02 

1.65E-04 (irq 7.5nE-0e (25" q 5.49E-02 (11" q 7.070-03 8.870-03 6.87E-Q3 

8.30E-03 (irq B.20E-06 (25-q 6.700^ (irq 3.560-01 1.080-02 1.080-02 

Toluene 3.10E-03 (irq a.eoE-a6 (25-q 8.090-4)2 (11" q 1.330-01 1.310-02 1310-02 

trans-1,2-Dich]oroethene 5.17E-03 (irq 1.19E-05 (25-q 6.58E-02 (11" q 2.220-01 1.06E-02 1.060-02 

Trichloroethene 5.05E-03 (irq 9.10E-06 (25-q 7J5E-02 (irq 2.170-01 1.190-02 1.190-02 

5JK)E-02 (irq 9.70E-06 (25" q 8.09E-02 (irq 2.490+00 1310-02 1310-02 

Vinyl chloride 1.7llE-t)2 (irq 1.23E-06 (25-q 9.860-02 (irq 7.630-01 1.590-02 1.590-02 

Xylenes (total) 2.21 E-03 (irq 9.90E-06 (25" q 7.910-02 orq 9.480-02 1.280-4)2 1.280-02 

•tm m'/mol - Btmosphere cubic ;meter per mole 

cm>/s - square centimeter per second 

l^cm' • fjram per cubic centimeter 

cm' centimeter 

cm/s - centimeter per second 

(1) Chemical prop ed in USEPA (2004). The Henry's Law constant and air diffusion coefHcient 

ed for an av« 

obtained from the chemical properties database imp 

rage vadose zone temperature of 11*C. The reference temprerature h)r the water diffusion coefficient is 25*C and, considering its low value. 

(2) 

W 
(5) 

W 

acprrection to 11*C was considered negligible. 

The Henry's Law Constant H'-Hi^(T'K), where T is the vadose zone temperature in degrees Kelvin and the universal gas constant K is fl.21E^ atm m Vmol K. 

The Effective Diffusion Coefficient in soil is calculated from D."' - (D^* B,"*/ (c,/10n)^) + (Dim, / H' * /(e,/100)^). 

The Effective Diffusion CocfTident between soil gas and the soil surface is calculated from D h, / (K / D,*"). 

The calculation of the Volatilization Factor (VF,^„,b) is calculated from -1 / (1 + (U. • 6^, • Unv / (W • D^'"))). 

VedoseZoerPropntles; 

Total Porosity, l^^(%) 37.5 Default porosity for a sand soil type as implemented In USEPA (2004). 

Vadose zone Moisture-Filled Porosity, 0.054 Default moisture-filled porosity for a sand soil type, as impler 

Vadose Zone Vapor-Filled Porosity, c. 0.321 Vapor-filled porosity, tv - ur / 100 -

Dry Bulk Soil Density, (g/cm>) 1.66 in USEPA (2004). 

Vadose Zone Temperature (*q n as presented in USEPA (2004; Figure 8), 

Thickness of Vadose Zone (h,) (cm) 91 Conservatively applied minimum depth to top of soli vapor m nens of 3 feet (0.91 m), as indicated in Table C.t of Ap 

Depth to Soil Gas (LJ (cm) 91 Conservalivety applied minimum.deprth to top of soli vapor si Teens of 3 feet (0.91 m), as indicated in Table C.1 of Af 

Wind Speed, U, (cm/s) 225 cone (ASTM, 2002). 

Ambient Air Mixing Zone Height, l^cm) 200 Default height of ambient air mixing zone (A5TM, 2002). 

Width of Source Area, W (cm) 54864 Approximated based on the width of the Site (1300 ft). 

CRA 038443 (11) 
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TABLE B3.3 

Pagelofl 

EXPOSURE POINT CONCENTRATION (EPq SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SOIL GAS 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Scenario Timeframe: Cunmt/Future 

V1edium:.Soil Gas 
Exposure Medium: Indoor Air/ Ambient Air 

Units Aritiimetic 95H UCL of Mtxhmm Maxiimnn EPC Kettmuhk Mcrimgm Ex/ntgn Centni/TefideMcy 

ChemicmU Memn [ Normal DetecteJ Quat^er Uaits 

Data Coacaatratioa Medhm Medium Mediimi Medium Medium Medivm 

Pbtearial Coacsm EPC 

Vmlut 

EPC 

Statistic 

EPC 

RatioMie 

EPC 

Value 

EPC 

Statistic 

EPC 

Ratioaate 

yocs 
lig/m'' Ll-Dichloroethane- lig/m'' 5.37E+Q2 (3) 72DE+03 gg/m' I.17E+03 95% UCL-N W-Test (4) I.ITE-KG- 95% UCL^N W-Test(4) 

Ll-Dlchioroethene Hg/m' 4.59E+01 (3) 4.20E+02 gg/m" 6.15E<01 95% UCL^N W-Tesl (4) 6.15E+01 95% UCUN . W-Test (4) 

l>Oichlorobenzene 731E+<n (1) 1.90E-K)0 J gg/m' 2.12E'f00 95% UCL-N W-Test (4) 2.12E+00 95% UCl^N W-Test (4) 

Senzene lig/m' 7A6E-K)2 (2) 1.40E+04 gg/m" 7.40E+a3 95% UCL-NP W-Test (4) 7;40E+03 95% UCL-NP W-Test(4) 

Mg/m' 4.69E401 0) 8.50E+00 J gg/m' 8.50E+00 95% UCL-N W-Test (4) 850E-K)0 95% UCL-N W-Test (4) 

Ch lor^wnzene Mg/m' 5.9eE+<J2 (1) 1.20.E+04 gg/m' 6.78E-K)3 95% UCL-NP W-Test (4) 6.7BE-M)3 95% UCL-NP W-Test(4) 

Chloroethahe lig/m" 1.19E+02 (3) 1.40E+03 gg/m' 2.29E+02 95% UCl^N W-Test (4) 2.29E+02 95% UO^N W-Tesl (4) 

Ch.Ioroform |ig/m' 4.17E+01 i (3) 130E+02 gg/m' 3.11E+01 95% UCL-N. W-Test (4) 3.11E-K)1 95%UCUN W-tesl (4) 

ris-UTDichloroethene ^g/m' 1.07E+03 (2) 1.60E+04 gg/m" 8.87E*03 95% UCL-NP W-Test (4) 8.87E+03 95% UCL-NP W-Test (4) 

Cyclohexane gg/m" 232E+03 (2) 5.00E-K)4 gg/m" 2.70E+04 95% UCL-NP W-Teat(4) 2.70E404 95% UCL-NP W-Test (4) 

:>u^lorodifluoromethane W/m" 125E+02 (2) lAOE+OS I gg/m" 7.51E-K)2 95% UCL-NP W-Test (4) 7.51E-KJ2 95% UCL-NP W-Test (4) 

Bthylbenzene Hg/m' 236E+Q3 (1) 4E0E+04 gg/m' 153E-KM 95% UCl^NP W-Test (4) 2;53E-K)4 95% UCL-NP W-Tesl (4) 

[sopropylbenzene Iig/m' Z25E+02 4.10E+03 4.10E+03 gg/m' 4.10E+03 95% UCL-N W-Test (4) 4.10E-K)3 95% UCL^N W-Test (4) 

Methyl Tert Butyl Ether Hg/m" 2.60E+01 .3JI0E+01 3B0E+01 gg/m' . 3.80E+01 95% UCL-N W-Test (4) 3.80E+01 95% UCL-N W-Tesl (4) 

Methylene diloride |ig/ra' 2.2:^+01 (3) S.90E401 J gg/m' i.nE+01 95% UCL-N W-Tcst (4) l.llE+Ol 95% UCL-N W-Tesl (4) 

sjaphthalene gg/m' 1.03E+O2 (1) 9.B0E4O2 J gg/m" 3.73E+Q2 95% UCL-NP W-Test (4) 3.73E+02 95% UCL-NP W-Test (4) 

retrachloroelhene gg/m' 9;70E+Ol (3) 6.10E+02 gg/m" 1.25E+02 95% UGL-N W-Test (4) 1.25E+02 95% UCL-N W^Test (4) 

Toluene gg/m" 1.94E+02 a) 2.80E+03 gg/m' 1.53E-K)3 95% UCL-NP W-Test (4) 153E-K)3 95% UCL-NP W-Test (4) 

Tans-l;^Dich1o^oethene gg/m" 3.B5E+01 2.20E+02 3.10E+02 J gg/m' 2.20E-KI2 95% UCUN W-Test (4) 2.20E-K)2 95% UCL-N W-Test (4) 

Frichloroethehe gg/m' Z94E+03 (2) 5.60E+04 gg/m' 2.96E+04 95% UCL-NP W-Test (4) 2.96E+04 95% UCl^NP W-Test (4) 

rrichlorofluoromethane gg/m" 4.06E+01 (1) 7.40E+01 gg/m' 1.91E+01 95% UCL-N W-Test (4) 1.91E+01 95% UCUN W-Test (4) 

Vinyl chloride gg/m' 1A6E-K)3 (3) 1.40E-K)4 gg/m' 177E+03 95% UCL-N W-Test (4) 2.77E+03 95% UCL-N W-Test (4) 

xylenes (total) gg/m' 2.3nF+03 (1) 4.70E+04 gg/m" 2.47E+04 95% UCL-NP W-Test (4) 2.47E+04 95% UCUNP W-Test"(4) 

J-
VOCs - Volatile Organic Compounds 
Fg/ ̂  - microgram per cubic meter 

UCL-Upper Confidence Limit . 

EPC • Exposure Point Concentration 

For data sets with non-delects, the Kapl thodv ised (per USEPA 2006). 

W-Test: Developed by Shapiro and Wilk for data sets with under 50 samples. 

Statistics: Maximum Detected Value (Max); 95% UCL.of Normal Data (95% UCUN); 

95% UCL of Log-transformed Data (95% UC^L);95% UCLofCamma distributed data (95% UCL^^); 

Nori-parametric method used to Determine 95% UCL (95% UCL-NP). 
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TABLE BJ4 

EXPOSURE POINT CONCENTRATION (EPG) SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL 

SOUTH DAYTON DUMP AND LANDFHL SITE 

MORAiNErOHIO 

Page 1 of 1 

scenario Timeframe: Current/Future 

Wediumi'Surface Soil 

3xpoaure Medium:.SurfaceSon 

Unita Ari'flnmhc 95* UCL of Maximum Maxiffwm EPC Centra/Tflfdeiicy 

CHremtob Memn Smrnmt Defecfed QumHfier : Uatta 

Data CoKceifriiatiott Medium Medivm ; Mediim Medivm Medium Medium 

PotenMeaneem EPC EPC EPC EPC EPC EPC 

Value Statistic RmtumaU Value Statists RatioMMU 

svbc. 

Befra(a)ant>iraccne eg/kg 1.07E+03 (3) ' 8.50E-K)3 gg/kg 3.13E-K)3 95% UCL-NP W-Test (4) 3.13E+03 95% UCUNP W-Test (4) 

Elenxo(a)pyrvne Hg/kg B.19E-ri)2 (3) 5.70E+03 gg/kg 1.60E+D3 .95% UCUNP W-Test (4) l.ME+03 95% UCl^NP W-Test (4) 

Benxo(b)fluoranthene gg/kg 1.35E+03 (3) 930E+a3 gg/kg 3;69E+D3 1 95% UCL-NP W-Test(4) 3.69E+03 95% UCL-NP W-Test (4) 1 

Behizb(k)fluoranthene ^gg/kg fl.03E-K)2 (3) 6.40E-H)3 gg/kg l;43E+03 95% UCL-N W-Test (4) l,43E+03 95% VCL-N wlTeat (4) 

Pibenz(a;h)snthrecene gg/kg . 3:03E-K12 (3) 1.60E+03 gg/kg 4.58B-K)2 95% UGL-N W-Testi(4) 4.58E+02 95% UCL-N . W-Test (4) 

lndeno(lAJ<d) pyrene gg/kg 6.99E-K)2 (3) 5:00E-K)3 : gg/kg 1J2E-K)3 95% UCUNP W-Test (4) 1.32E+03 95% UCL-NP W-Test (4) 

Mrfafs 

Aluminum gg/kg .6.15E+06 732E+06 1.43E+07 gg/kg 732E-H)6 95% UCl^N W-Test(4) 732E+06 95% UCL-N W-Test (4) 

Antimony gg/kg 1.70E+04 (3) Z78E+05 gg/kg 3.91E+04 95% UCL-N W-Test (4) 3.91 E+04 95% UCl^N W-Test (4) 

Arsenic gg/kg Z57E+04 P) lAlE+05 gg/kg 5.13E+04 95% UCL-L W-Test (4) 5.13E+04 95% UCtrL W-Test (4) 

Barium gg/kg 8.03E-K)5 , 0) 1.30E+07 gg/kg 6.60E-K)6 95% UCL-NP W-Teat(4) 64iaE+06 95% UCUNP W-Test (4) 

>dmium gg/kg 3.31E+03 (3) 1.63E+04 gg/kg 7.72E+03 95% UCL-NP W-Test (4) 7.72E+03 95% UCUNP W-Test (4) 

^balt gg/kg i 8.40E-K)3.1 (3) Z21E-K}4 gg/kg 1.05E-K)4 95% UCL-NP W-Test (4) 1.05E-K)4 95% UCLTNP W-Test (4) 

Copper gg/kg: 9.15E+06- (1) 1.91E+08 gg/kg : 1 9.S3E+07 95% UCL-NP • W-Test (4) 933E+07 95% UCUNP W-Test (4) 

Iron gg/kg I Z26E-t-07 1 (2) 9.23E-K)7 gg/kg ' 3.8DE+07 95% UCb-N W-Test (4) 3.80E+07 95% UCL-N W.Test(4) 

Lead gg/kg 9.91E+05 ' (2) 1.21E+07 gg/kg 3.51E+06 95% UCL-L W-Test (4) 3J1E-H)6 95% UCL-L W-Test (4) 

<io/kis 1 3.04E+05 3:84ETK15 6 93B+05 uff/ke 95% UCL-N W-TMI '(A\ 3.84E405 95% UCI..N W-T^ r41' 

Nickel Pg/kg g.SgE'iiOa 0) 4.02E+05 

Fg/*g 

gg/kg 167E+05 95% UCL-NP 

IT-1 csi 

W-Test (4) 2.67E+05 95% UCL-NP W-Test(4) 

Vanadium 'ng/kg 2.94E+04 P) 9.26E+04 gg/kg 3.97E-K)4 95% UCLG W-Test (4) 3.97E+04 95% UCL-G W-TeBt'(4). 

Zinc Pg/kg 9.20E+05 (2) 1.15E-K)7 gg/kg 2.08E-K)6 95% UCL-L W-Test (4) ZOBE+06 95% UCL-L W-Test(4) 

e£& 
Anx:lorrl24fi (K:B-1248) i Fg/kg 2.93E'<'02 1.63E+03 4.20E-K)3 gg/kg 1.63E-K13 95% UCL-N W-Test (4) 1.63E+03 95% UCL-N W-Test(4) 

ArocloM254(PGB-1254) lig/kg 9.40E+01 83DE+02 8.30E-K)2 gg/kg 8.3DB-H)2 95% UC1>N W-Test (4) 830E-K)2 95% UCL-N W-test (4). 

Aroclor-1260 (PCB-1260) dg/kg 3.26E+02 (3) 2.80E-K)3 gg/kg 5.54E+02 95% UC1>N W-Test (4) . 5.54E+02 95% UCL-N W-Testi(4) 

Pibiiita/Fimws 

Total TEQ PS/S - - 1.20E+01 Pg/g 1.2DE+01 Max (5) 1Z0E-K)1 Max (5) 

Noteft 

-SVOCs - Semi Volatile Organic Coitipounda 

^g/kg• microgram per kilogram 

PCBa - Fblychlorinated.biphenyls 

UCL - Upper Confidenn Limit 

EPC - Expoeure Point Concentration 

TBQ - Toxicity Equivalent 

Pg/g - picog«n*P» 

For data.sets with non-detecta,ithe Kaplan-Meier method was uaed (per USEPA 2006). 

W-Test: Developed by Shapiro and Wilk for data seta with under 50 samples. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCUN); 

9S% UCLof Log-tninBforTned Data (95% UCUL); 95% UCL of Gamma distributed data (95% UCUG); 
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TABLE 

EXPOSURE POINT CONCENTRATION (EPQ SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SURFACE AND SUBSURFACE SOIL 

SOUTH DAYTON DUMP AND LANDFILL SFTE 

MORAINE, OHIO 

Page1of2 

Scenario Timeframe: Cunent/Future 

Medium: Surface and Subsurfoce Soil (0-15 ft bgs) 

Expoaure Medium: Soil 

Umfs Aritkmetic 95% UCL of Maxiffiuiff MaximHin EPC RMSonaWe Man'mum Exposure CeafnifTendefKy 

ClinfiiMlf Mean Nonna/ Detected Qumtlfter Unite 

Data CoifcefifrstTon Medivm Medinm Mnfiam MerfiHm Medium Medium 

PotmrH»l Concern EPC EPC EPC EPC EPC EPC 

Vafue Stmtietic Rutionmte Vnlue SUtietic RmtidnnU 

VOC» 

Benssene lig/kg' Z22E-t-02 (3) 1.20E-K)4 Mg/kg 5.27E+02 95% UCL-N W-Te8t(4) 5.27E+02 95% UCUN W-Test (4) 

Ethyibenzene lig/kg 376E+03 P) 1.70E405 MS^kg 8.62E+03 95% UCL-N W-Teat (4) 8.62E-K)3 95% UCUN W-Test (4) 

Mg/kg 1.44E+02 (2) 2J0E+03 J Mg/kg 1.90E-K12 95% UCUMP W-Test (4) 1.90E-K)2 95% UCUNP W-Test (4) 

Vinyl diloride Mg/kg 132E+02 1.32E-K)2 270E+02 J Mg/kg 1.32E-t-02 95% UCUN W-Test (4) 1.32E-K12 95% UCUN W-Test (4) 

Xylenes (total) eg/kg 6.98E-K)3 (1) 4.80E+05 Mg/kg 4.72E+04 95% UCL-NP W-Test (4) 4.72E+04 95% UCUNP W-Test (4) 

SVOCs 

Benzo(a)anthracene eg/kg 7.13E+02 (2) 8.50E+03 Mg/kg 1.93E-K)3 95% UCL-NP W-Test (4) 1.93E+03 95% UCUNP W-Tesl (4) 

Beru«>(a)pyrene Mg/kg 5.57E+02 (2) 6.00E-K)3 Mg/kg 1.44E+03 95% UCUNP W-Test (4) IMEMQ 95% UCUNP W-Test (4) 

9enzo(b)fluoranthene Mg/kg 8.59E+02 (2) 9.50E+03 Mg/kg Z23E-HO 95% UCLrNP W-Test (4) Z23E-KJ3 95% UCUNP W-Test (4) 

Elenzo(k)fluoranthene Mg/kg 4.23E-K12 (2) 6.40E+03 Mg/kg 1.16E403 95% UCl^NP W-Test (4) 1.16E-KJ3 95% UCUNP W-Test (4) 

Dibenz(a,h)anthracene Mg/kg 1.43E-K)2 (3) L60E+03 Mg/kg l.60E*02 95% UCL-N W-Test (4) 1.60E+02 95% UCUN W-Test (4) 

lndeno(1AJ<d) pyrene Mg/kg 3.90E+<12 (3) 5:00E+Q3 Mg/kg 5.97E+02 95% UCUNP W-Test (4) 5.97E+02 95% UCL-NP W-Test (4) 

Naphthalene Mg/kg 435E-K)2 (1) 1.90E+04 Mg/kg 134E+03 95% UCL-NP W-Test (4) 1.54E+03 95% UCUNP W-Test (4) 

[ifefab 

Aluminum Mg/kg 6.03E+06 (3) 2.17E+07 Mg/kg 6.71E+06 95% UCL-G W-Test (4) 6.71 E+06 95% UCUC W-Tesl (4) 

Antimony Mg/kg 2.30E+04 0) 6.69E-K)5 B Mg/kg B.45E404 95% UCL-NP W-Test (4) 8.45E-H)4 95% UCUNP W-Test (4) 

Arsenic Mg/kg 1.R2E+04 (2) 1.41E-K)5 Mg/kg 2.22E+04 95% UCL-N W-Test (4) 222E+D4 95% UCUN W-Test (4) 

Sarium Mg/kg 6.46E+05 (2) 130E+07 Mg/kg 7MEHJ5 95% UCUL W-Test (4) 7A4E+05 95%.UCUL W-Test (4) 

Cadmium Mg/kg 4.62E+03 (1) 4.61 E+04 a Mg/kg 1.14E-K)4 95% UCL-NP W-Test (4) 1.14E+04 95% UCUNP W-Test (4) 

Cobalt Mg/kg 1.33B-KM (1) 3.17E+05 Mg/kg 233E-K>4 95% UCL-NP W-Test (4) 2.83E'H>4 95% UCUNP W-Test (4) 

Copper Mg/kg 4.23E+06 (1) 1.91E-t-0B Mg/kg 2.97E+07 95% UCL-NP W-Test (4) 2.97E-K)7 95% UCUNP W-Test (4) 

iron Mg/kg • 2.47E+07 (1) 1.35E+08 Mg/kg 4.53E+07 95% UCL-NP W-Test (4) 4.53E+07 95% UCUNP W-Test (4) 

^d Mg/kg l.llE+06 (1) 1.77E+07 Mg/kg 4.53E-t-06 95% UCL-NP W-Test (4) 433E+06 95% UCUNP W-Test (4) 

uolVo n\ 7.70P4n6 uff/ko 4nitF4A4 OEw itci^NP W-TM* (A\ e nSP-fOS 94% Liri .NP w.TMt rai 

Mercury 

Fg/Kg 

Mg/kg 

i9.40D^U9 

3.94E+D2 

w 
(1) 

^AwC^IO 

2.60E-K)3 

Mg/ "g 

Mg/kg 

OaUOC^US 

1.26E+03 

yoiQ 

95% UCUNP 

w-ieat(4; 

W-Tesl (4) 

OtUOC^UO 

136E+03 95% UCUNP W-Test (4) 

Nickel Mg/kg 5.56E+04 (1) 4.75E+05 Mg/kg 1.25E-K6 95% UCL-NP W-Tesl (4) 135E-M)5 95% UCUNP W-Test (4) 

Vanadium Mg/kg 2.43E-K)4 P) 9.26E+04 Mg/kg 2.73E+04 95% UCUC W-Test (4) 2.73E+04 95% UCUG W-Test (4) 

Zinc Mg/kg 1.15E+06 (1) 2.19E+07 Mg/kg 3.72E-H)6 95% UCUNP W-Test (4) 3.72E+06 95% UCUNP W-Test (4) 

P£ec 
AfOcIor-1248 (PCB-1248) Mg/kg 3.19E+02 (3) 8.10E+03 Mg/kg 4.91 E+02 95% UCUN W-Test (4) 4.91 E+02 95% UCUN W-Test(4) 

Aroclor-1254(PCB-1254) Mg/kg 4S1E+02 (2) 2.10E+04 Mg/kg 1.81E+03 95% UCUNP W-Test (4) 131E+03 95% UCUNP W-Test (4) 

Aroclor-1260(PCB-1260) Mg/kg 1.96E+02 P) 2J10E403 Mg/kg 2.30E+02 95% UCUN W-Tesi (4) 230E+02 95% UCUN W-Test (4) 

Peeticida 

Dieldrin Mg/kg 3.32E+01 P) 2.70E-K)2 J Mg/kg 3.15E401 95% UCL-N W-Test (4) 3.15E+01 95% UCL-N W-Test (4) 

CRA 038443 (11) 



TABLE B33 

EXPOSURE POIKT CONCENTRATION (EPQ SUMMARY POR CHEMICALS OF POTENTIAL CONCERN IN SURFACE AND SUBSURFACE SOa 

SOUTH DAYTON DUMP AND LANDRLL STTE 

MORAINE, OHIO 

irio Timeframe: Current/ Future 

Medium: Surface and Sutaurface Soil (0-15 ft bg>) 
Expoaur^f^lucru Soil 

Chtmicah 

<4 
PotmtiMlCaiKem 

UKifS Artikmetie 

Mewf 

95H UCL of 

Normal 

^ Dmtm 

Maximum 

Detected 

Coiuetitnttioit 

Maarfmiim 

\Qyal^ 

EPC 

Unite 

RenaenMe Maximum Expontre Csnhw/Tsfidemy 

Chtmicah 

<4 
PotmtiMlCaiKem 

UKifS Artikmetie 

Mewf 

95H UCL of 

Normal 

^ Dmtm 

Maximum 

Detected 

Coiuetitnttioit 

Maarfmiim 

\Qyal^ 

EPC 

Unite 

Medium 

EPC 

Value 

Medium 

EPC 

Stmtiatie 

Medium 

EPC 

KtHonmU 

Medtiim 

EPC 

Vefiie 

Meriium 

EPC 

Stmtiatie 

EPC 

lUlioiMie 

DiojHna/furMa 

Total TEQ Pg/g - - 1.20E+01 PB/g 1.20E+01 Max (5) 13E-K11 Max (5) 

Notet 

J - Eatinut^. 

B - Method blank contamination. 

VOCs - Volatile Or^nic Compounds 

SVOCs - Semi Volatile Organic Compounds 

Fg/kg- microgram per kilogram 

PCBs - Polychlorinated biphenyta 

ft bga - feet below ground.surfece 
UCL - Upper Confidence Umit 

TEQ - Toxicity Equivalent 

pg/g - picogram per gram 

EPG - exposure point concentration 

Fordata aets with non-detecta, the Kaplan-Meier method was used.(per USEPA 2006). 
W-Teat Developed by Shapiro and Francia for data sets widi over 50 samples but under 100 samples. 
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TABLE B3^ 

Page 1 of2 

EXPOSURE POINT CONCENTRATION (EPC) SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER 

SOUTH DAYTON DUMP AND LANDFILL SFFE 

MORAINE, OHIO 

irio Timeframe; Cunent/ Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Chemicalt 

of 
Potfittiml Concern 

voce 

,1'DichlDroethane 

;2-Dtchloroethane 

Berueene 

Chiorobeittene 

ZhloTofonn 

ci»-i;i-Dichloroethene (5) 

Dibromochloromethane 

Ethylbenxene 

Methylene chloride 

Tetrachioroethene 

Trichloroethene 

Vinyl chloride 

Xylenes (total) 

SVOCa 

2-Methyloaphthalene 

bis(2-EthyIhexy1)phlhoIate 

Naphthalene 

Metmle 

Aluminum 

Antimony 

Anenic 

Barium 

Cobalt 

Manganese 

Selenium 

Vanadium 

ECfif 
Aroclor-1260 (PCB-1260) 

Heptachlor 

Unite Arithmetic 

Menn 

FS/t 

Fg/L 

F8/L 

Fg/L 

Fg/L 

Fg/L 

(ig/L 

Mg/L 

Cg/L 

Mg/1-

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

547E+01 

1.05E+00 

5.0BE+00 

1.88E+00 

1.17E-K)0 

IgOEHn 

1.16E4<W 

LSIE-KW 

LZSE-tflO 

9.8SM1 
Z.gZE'H)! 

9.97E+00 

13l)E+00 

g.48E-01 

1.4gE+00 

6.23&<n 

5.19E^02 

1.12E+00 

7.42E+00 

3.02E+02 

205E+01 

1.98E+03 
3.24E'K)0 

2.67E+02 

3.9aE^ 

2i7E-Hn 

1.41E-01 

9S* UCLo/ 

Normal 

Data 

(1) 

(2) 

0) 
(3) 

P) 
(1) 

LOOE-HX) 

0) 
P) 
(1) 

P) 
(1) 

(1) 

(1) 

P) 
P) 

(1) 

(1) 

0) 
(1) 

6.02E+00 

P) 
(1) 

P) 
6MEH10 

Z42E'Kn 

0) 

(1) 

Meximiflii 

Detected 

Concentmtion 

2SXiE*0^ 

3.40E+01 

5il0E+02 

1.30E+02 

3.10E+00 

3.90E+03 

7.60E-01 

B.90E+01 

5.10E+01 

4.60E+00 

S.IOE-KK 
7.60E-K}2 
7.50E401 

5.60E'H)1 

7.90E+<10 

1.70E-K)1 

1.00E404 

6.7QE+00 

4.76E-K11 

2:i2E+03 

l^E^l 

2.06E+O4 

1.00E+<12 

1.08E+03 

253E-KI1 

2.42E-K)1 

Mcrimum 

Qnnlifier 

EPC CmtrsfTeiiienqr 

Units 

Medinm Mediinn Mafiam Medium Medium Medium 

EPC EPC EPC £j»C EPC EPC 
Value Statistic Ratiofule Value Statistic Ratiouafe 

Mg/L 2.UE-K)2 95% UCL-NP W-Test (4) Z14E+a2 95% UCL-NP W-Test (4) 

Mg/L 1.41E-K10 95% UCL-NP W-Test (4) 1.41E+00 95% UCL-NP W-Test:(4) 

Mg/L 1.07E-KI1 95% UCL-NP W-Test (4) 1.07E+01 95% UO^NP W-Test (4) 

Mg/L 2.03E400 95%UCL-N 1 W-Test (4) 2.03E-K)0 95% UO^N W-Test;(4) 

Mg/L 5.59E-01 95%UCL-N . W-Test (4) 5.59E-01 95% UCI^N W-Test (4) 

Mg/L 9.51 E+01 95% UCL-NP W-Test (4) 9.51E+01 95% UCL-NP W-Test (4) 

Mg/L l.DOE+00 95%UCUN W-Tcst (4) LOOE-HK) 95% VClrN W-Test (4) 

Mg/L 1.9RE-I-00 95% UCL-NP W-Tesi (4) 1.98E+00 95% UCL-NP W-Test (4) 

Mg/L 1J7E+00 95% UCL-N W-Test (4) 1.27E+00 95%UCUN W-Tesl (4) 

Mg/L 5.44E-01 95% UCL-NP W-Test (4) 5.44&W 95% UCL-NP W-Test (4) 

Mg/L 8.67E+01 • 95% UCUNP W-Test (4) 8:67E+01 95% UCL-NP W-Test (4) 

Mg/L 1.99E+01 95% UCUNP W-Test (4) 1.99E+01 95% UCUNP W-Test(4) 

Mg/L 2.01E-K]0 95% UCL-NP W-Test (4) ZOlE+00 95% UCL-NP W-Test (4) 

Mg/L 1.97E+0D 95% UCL-N W-Test (4) 1.97E+00 95% UCUN W-Test (4) 

Mg/L 1.63E-K)0 95% UCL-N W-Tesl (4) 1.63E+00 95% UCL-N W-Test (4) 

Mg/L 9.39E-01 95% UCL-N W-Tesl (4) 939E-in 95% UCL-N W-Tesl (4) 

Mg/L 1.03E+03 95% UCL-N W-Test (4) 1.03E+Q3 95% UCL-N . W-Test(4) 

Mg/L 9;08E-m 95% UCl^N W-Test (4) 9JXEM 95% UCL-N W-Test (4) 

Mg/L 1.39E+01 95% UCL-NP W-Test (4) 139E+01 95% UCL-NP W-Test (4) 

• Mg/L S.58E+02 95% UCL-NP W-Test (4) 538E+Q2 95% UCL-NP W-Test (4) 

Mg/L 6.02E+00 95% UCL-N W-Test (4) 6i)2E-KI0 95% UCt^N W-Test (4) 

Mg/L 4.11E-K)3 95% UCL-NP W-Test (4) 4.11E+03 95% UCL-NP W-Test (4) 

Mg/L 9.13E+00 95% UCL-NP W-Test (4) 9.13E+00 95% UCL-NP W-Test(4) 

Mg/L 3B1E+02 95% UCLC W-Test (4) 3E1E+02 95% UCLO W-Test (4) 

Mg/L 6.00E+00 95% UCL-N W-Test (4) 6i)OE+00 95% UCL-N W-Test (4) 

Mg/L 2.42E+01 95% UCL-N W-Test (4) 2.42E-K)1 95% UCUN W-Test (4) 

Mg/L 2.00E-m 95%UG^N W-Test (4) ZOOE-01 95% UCL-N W-Test (4) 

Mg/L 4.63E412 95% UCL-NP W-Test (4) 4.63E-02 95% UCUNP W-Test (4) 

Notes: 

J - EsHmsted. 

B - Method blank contamination. 

P - Difference for detected Aroclor > 25% between 2 GC column. 

VOCs - Volatile Organic Compounds 

SVOQ - Semi Volatile Organic Compounds 

pg/L- microgram per liter' 

PCBs - Polychlorinaled Biphenyls 

UCL • Upper CdnfidenceUmit 

EPC - Exposure Point Concentration 

For data sets with non-detects, the Kaplan-Meier method was used (per USEPA 2(X)6). 

W-Tesfc Developed by Shapiro and Francia for data seta with over 50 samples but under 100 samples. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCUN); 

95% UCL of Log-transformed Data (95% UCI^L); 95% UCL of Gamma distributed data (95% UCLO); 

CRA 038443 (11) 
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TABLE 

EXPOSURE POINT CONCENTRATION (EPG) SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

laiio Timeframie: Cunmt/ Future 

Medium: Groundwater 

Exposure Mediumr.Groundwater 

of 
Potaftial Cnmcem 

UniH Ari^etic', 

Mamn ' 

96H UCL of 

Normmt 

Datm 

Mmmmtim 

Defected 

'CofMenfnifioii 

Micciimim 

Qiimiifier 

EPC 

UkM 

Rcesomble MkrimeM Exposure CeRfrufTcMfefuy 

of 
Potaftial Cnmcem 

UniH Ari^etic', 

Mamn ' 

96H UCL of 

Normmt 

Datm 

Mmmmtim 

Defected 

'CofMenfnifioii 

Micciimim 

Qiimiifier 

EPC 

UkM 

MetHum 

EPC 

Ve/ue 

Medfiim 

EPC 

Stehsl^ 

MedteM 

EPC 

. RutiofMle 

Medium 

EPC 

V«/ue 

Medium 

EPC 

Steftefic 

Medium 

EPC 

Retiofuie 

Non-parametric method used to Determihe 95% UCL (95% UCUNP). 

CRAQ»443(11) 
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TABLE BJ.7 

EXPOSURE POINT CONCENTRATION (EPQ SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Soenario Timeframe: Current/Future 

Medium: Sediment 

Exposure. Medium: Sediment 

Umtt Arithmetic 95% UCLof Maximum Maxiimim EPC Reasoiiafrb Maximam Eaposare Centrai Tendency 

Otemiemts Mean Nomml Detected Qnnl^er Unite 

of Date Coneentmtion Medinm Medinm Medinm Medium Medinm Medium 

Potential Concern EPC EPC EPC EPC EPC ,EPC 

Vatne Stmtietic RationaU Valve Stntietic RaUmtaU 

iVOCs 

3enzo(a)anthracene lig/kg - - 1.50E403 Mg/kg 1.50E+03 Max 0) 1.50E+D3 Max CI) 
Mg/kg - - 1.80E-K)3 Mg/kg l.aOE+D3 Max 0) 1.80E+03 Max a) 

Benzo(b)fluoranthene Kg/kg - - 2.50E-K)3 Mg/kg 2.50E+03 Max (1) Z.WE+OS Max (1) 

kg/kg - - 4.8DE+02 } Mg/kg 4.B0E+02 Max (1) 4.B0E+02 Max (1) 

ndeno(i;L3<d) pyrene Hg/kg - ~ 1.90E+03 Mg/kg 1:9DE-H]3 Max (1) 1.90E-K)3 Max (1) 

Hefab 

Arsenic Hg/kg - - 1.26E+04 Mg/kg 1,2SE*04 Max (1) 1.26E+04 .Max (1) 

Cobalt eg/kg - - 6,70E+03 J Mg/kg 6.70EMB Max m fc70E+03 Max (1) 

ron ^g/kg - - 1.35E+07 Mg/kg 1.35E-K)7 Max (1) 1.35E-KJ7 Max (1) 

Mg/kg 5,45E+0S e 4BC4OC n\ Mg/kg 5,45E+0S . Mg/Kg iviax 0) Max (i) 

AnclOT-1254 (PCB-1254) Mg/kg 6.€OEMJ2 Mg/kg 6.60E-K)2 Mu (1) 6.60E+02 Max a) 

Notes: 

Estimated. 

SVOO - Semi Vobtile Organic Compounds 

tig/kg* microgram per kilogram 

PCBs - Pblychlorihated btpbenyb 

UCL - Upper Confidence Limit 

CRA 038443 (11) 
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TABLE B.4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR INDOOR AIR - CURRENT/FUTURE ON/DFlfSlTfilNDUSTRlAI/COMMERCIAL WORKER 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE OHIO 

IScenario Timeframe Currmt/ Futiire 

llMediuin; Soil Gas/ Groundwater 

Exposure Medititii: Iiidpor Air 

Exposure Point Inhalation 

fleceptor Popuiatibn: On/Off-Site Industrial/ Commercial Worker 

Keceptor.Age: Adtilt 

Exposure Parameter Parameter Drfinitim Units RME RME CT CT intake EqiiatipiV 
Route Code Value Rationale^ Value Rational^ Model Name 

Rrfereuce Reference 

Inhalation QA Chetnical Concentration iir Indoor Air mg/m' (1) (1) (1) 

<j 

. (1) CDI (mg/m^ -

FT Fraction Time Exposed unitless 8/24 Professional Judgment (2) 8/24 Professional Judgrtient (2) ClAxFTxEFxEDxxl/AT 

EF Exposure Frequency days/year 250 USEPA, 2004 219 USEPA, 2004 

ED Exposure Duration years 25 USEPA, 2004 9 USEPA, 2004 

AT-C Averaging'Time (cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 

AT-N Averaging Time (non-carxxr) days 9,125 USEPA, 1989 3,285 USEPA, 1989 

Notes: 

CDI - Chronic Daily Iritake 

CT - Central Tendency 

RME - Reasonable Maximum Exposure 

mg/m' - milligram per cubic meter 

(1) For modeled indoor air concentrations, refer to Appendix C 

(2) Professional Judgment; assumed 8 hour work day. 

USEPA, 1989: Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Muman<Health Evaluation Manual (Part A), Interim Final, EPA/540/1-89/002, December 1989. 

USEPA, 2004: Risk Assemment Guidance for Superfund (RAGS):VoIume 1 - Human Health Evaluation Manual (Part E Supplemental Guidance for Dermal Risk Assessment), EPA/540/R/99/005, July 2004. 

CRA03M43(11) 
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TABLE B.4:2 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR AMBIENT AIR - CURRENT/ FUTURE ON-SITE TRESPASSER 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Scenario Timeframe: Cuireht/ Future 

Medium: Soil Gas 

Exposure Medium: Ambient Air 

Exposure Point: Inhalation 

Receptor Population: On Site Trespasser 

Keceptpr Age; Adolescent 

Exposure Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Route Code Value Rationali/ Value RatiouaW Model Name 

R^erence R^erence 

Inhalation CAA Chemical Concentration in Ambient Air mg/m' (1) (1) (1) (1) CDI (mg/m') = 

FT Fraction Time Exposed unitless 3.4/24 USEPA, 2008 (2) 1.7/24 USEPA, 2008 (2) CAAxFTxEFxEDxl/AT 

EF Exposure Frequency days/year 50.6 USEPA, 2008 (3) 25.3 USEPA, 2008 (3) 

ED Exposure Duration years 10 USEPA, 2000 (4) 10 USEPA, 2000 (4) 

AT-C Averaging Time (cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 

AT-N Averaging Time (non-cancer) days 3,650 USEPA, 1989 3,650 USEPA, 1989 

Notes: 

CDl - Chronic Daily Intake 

CT - Central Tendency 

RME - Reasonable Maximum Exposure 

mg/m' - miligram per ciibic meter 

(1) For modeled ambient air concentrations, refer to Table B.4.4. 

(2) The basis for the FT is the 50th percentile from Table 16-1, Recommended Values for Activity Factors - Time Outdoors (total). 

The tiihe spent outdoors for 6-11 years old of 100 rriin/day equates to 1.7 hrs (CT) [100/60]. The RME is double the CT value for 3.4 hrs. 

(3) The basis for the EF is the 50th percentile from Table 16-1, Recommended Values for Activity Factors r Time Outdoors (total). 

The time spent outdoors for 6-11 years old of 100 miri/day from oiit of a possible 365 days equates to 25.3 days (CT) [(100 min/d /1440 total min/d)*365]. The RME is double the CT value for 50.6 days. 

(4) Trespasser is a 7 through 16 year old therefore the exposure duration is 10 years, based on USEPA Region 4 (2000). 

CRA 038443 (11) 
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TABLE B.43 

VALUES USED.FOR DAILY INTAKE CALCULATIONS FOR AMBIENT AIR - CURRENT/ FUTURE OI^FF SITE INDUSTRIAI/ COMMEROAL WORKER 

SOUTHiDAYTON DUMP AND LANDFILL SITE 

MORAINE oiiio 

Tiinefraine: Current/ Future 

ium: Soil Gas 

Medium: Ambient Air 

Point Inhalation 

Population: On/Off Site Iridustrial/ Commercial Worker 

Age: Adult 

Exposure Parameter Parameter D^nition Uaits RME RME CT CT Intake Equation/ 

Route Code Value RationaU/ Value Rationale/ Model Name 

II Reference Rj^erence 

1 Inhalation CIA Chermcal CotKentraiion in Indoor Air mg/m' (I) CI) CI) CI) tDI Cmg/m^ -

FT Fraction Time Exposed unitless 8/24 Professional Judgment (2) 8/24 Professional Judgment (2) ClAxFTxEFxEDxxl/AT 

EF Exposure Frequency days/year 250 USEPA, 2004 219 USEPA, 2004 

ED Exposure Duration years 25 USEPA, 2004 9 USEPA, 2004 

AT-C Averaging Time (cancer) days 25,550 USEPA, 1989 25350 USEPA, 1989 

AT-N Averaging Time (noivcancer) - days 9,125 USEPA, 1989 3;285 USEPA, 1989 

Notes: 

CDI - Chronic Daily Intake 

CT - Central TendeiKy 

RMEReasonable Maximum Exixrsute 
mg/m'- milligram per cubic meter 

(1), For modeled ambient air concentrations, refer to Table B.4.4. 

(2) Professional judgment; assUttred 8 hour work day. 

References 

USEPA, 1989: Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health EvaluaHon Manual (Part A), Interim Final, EPA/540/1-89/002, December 1989. 

USEPA, 2004; Risk Assessment Guidance for Superfundi(RAGS):Volume 1 - Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), EPA/540/R/99/005,'JuIy 2004. 

CRA 038443 (11) 
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TABLE 

CALCULATION OF SOIL GAS TO AMBIENT AIR CONCENTRATIONS FOR TRESPASSER AND INDUSTRiAlA^MMERClAL WORKER INHALATION EXPOSURE 

SOUni DAVTON DUMP AND LANDFILL SITE 

MORAINE OHIO 

Ckmi€MlMirf 

Pattntiml Concern 

Henry'e Uw 

ConetamtHi 

(atrnm^oOm 

Ckemieatr • a) 
Water D^ion 

Co^etemt. Djuo 

AirDiffiuiim 

Calient, 

(anWm 

Henry's LMW D, * 

CoiutentH' Coe 
(nnitUssiai (an'/iuc)(3t (cm'/^(4) <«nMe%M)m Ui^a')(6) 

Soa Casio 

AmbientAir 

Coneentnfion, C« 

(7) 

Benzene ZA2E^ arq 9A0E-0$ prq 8.19E-02 prq 121E-01 1J2E-02 132E-a2 1.76E-04 7.40E-KD 1J1E+00 

3j8E-03 (ll'Q 7.8aE-06 (25-q 6.98E-02 (irq l.45E^ M3E4n 1.13E.fl2 15aE-04 2.53E-K)4 3J0E+00 

1.65E-04 OI'Q 730E^ ps'q 5.49E-a2 (irq 7.07E4D 8A7E-a3 8A7E-a3 1.18E4)4 3.73E+02 4.41E-02 

5.05^ OTQ 9.10E^ PS-Q 7J5E-OZ pi'q 2.17E-(n M9E412 1.19E-a2 1.58E4H 2.96E-K>t 4.6SE^ 

Vinyl chloride 1.78E-42 Oi-q 1.23E-05 ps'q 9.86E-a2 prq 7.63E-01 139E^ 1J9E412 2.13E<H 2.77E+<D 5BBE-01 

Notes; 

ahn m'/mol - Btmosphere cubic meter per mole 

cmVs - square centimeter per second 

g/cm> - gram per cutuc centimeter 

cm ~ centimeter 

cm/s • centimeter per second 

(ig/m^ microgram per cubic meter 

(1) Chemical prop eobt n the chemical properties database ii nted in U5EPA (20O4). The Henry's Law constant and air diffusion coefficient 

were cocrected for an average vadose zone temperature of 11 *C The reference temperature for the water diffuNon coefficient is 25*0 and, considering its low value, 

a correction to 11*C tvas considered negligible. 

(2) The Henry's Law Constent H'>H|/Cr*R), where T is the vadose zone temperature in degrees Kelvin and the universal 

P) HIE EHECHVE OUfusion CbEfRdEM in soil U caloiblEd from Di** - (D,.* / (Er/lOO)') * (Dim> / If • /(Cr/im)'). 

(4) Tho EflectiVE Diffusion Cooffickni bulwEEn soil gas and IIK soil suifacE is calnilalad from On*" - h, / Ow / D,*"). 

P) Theealculation of the VolatiliationFactor (VFip.aJ iscalcuhted from VF,^ -1 / (1 + (U.* 6^• Lew/ (W* D.**^)). 

Ris«^E-05almm'/>nolK. 

Total Porosity, ct(%) 37.5 

Vadose zone Mnsture-Filled Porosity, 0^64 ' Oefiiullmaislure-Atied porosity for a sand soil type, as impin 

Vadose Zone Vapor-Filled Porosity, s« 0J21 Vapor-filled porosity, e^ - ly /100 - c. 

Dry Bulk Soil Density, PA (g/cmO 1A6 inU5EPA(20(M). 

Vadose Zone Temperature 11 

Thickness of Vadose Zone (h,.) (cm) 91 creens of 3 feet (0.91 m), as indicated in Table CI of Appendix C 

Depth to Soil Gas (L,,) (cm) 91 creens of 3 feet (0.91 m), as indicated in Table CI of Appendix C 

Wind Speed, U. (cm/s) . 225 D^ult wind speed above ground surface in ambient mixing zone (ASTM, 20CM). 

Ambient Air Mixing Zone HdgM, h^cm) 200 Default height (d ambient air mixing zone (ASTM, 2004). 

Width of Source Area, W (cm) 54864 Approximated based on the width of the Site 0.800 ft). 

(6) Soil gas concentraUon is the RME/CT concenlralion fallen from Table B3 J. 

P) Ambient air concentmtions obtained bjr multiplying the soil concentrations by the chemkal-spedfic Volatilization Factors (VF ^,.^1 • 

CRA 038443 pi) 
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tABLEB.45 

VALUES USED FOR.DAILY INTAKE CALCULATIONS FOR AMBIENT AIR - FUTURE ON SITE CONSTRUCTIOFV UTILITY WORKER 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Timeframe: Future 

ium: Soil.Gas 

Medium: Ambient Air 

Point: Inhalation-

Population: Oh Site Construction/ Utility Worker 

Age: Adult 

Exposure Paramefer Parameter D^nitfofi Units RME RME or CT 
. 

Intake EquatioiV 

Route Code Value Rational^ Value RaHonaW Model Name 
Reference Reference 

Inhalation CIA Chemical Concentration in Indoor Air mg/m' (1) (1) (1) 0) Cbl(mg/m') = 

FT Fraction Time Exposed Unitless 8/24 Professional Judgment (2) 8/24 Professional Judgment (2) GIAxFTxEFxEDxxl/AT 

EF Exposure Frequency days/year 120 Professional Judgment (3) 60 Professional Judgment (3) 

ED Exposure Duration years 1 Professional Judgment (4) 1 Professional Judgment (4) 

AT-C Averaging Time (cancer) days 25,550 ljSEPAil989 25,550 USEPA, 1989 

AT-N Averaging Time (non-cancer) days 365 USEPA, 1989 365 USEPA, 1989 

Notes: 
mg/m'- milligram per cubic meter 

CT - Central Tendency 

CDI - Chronic Daily Intake 

RME - Reasonable Maximum Exposure 

(1) For modeled ambient air concentrations, refer to Table B.4.6. 

(2) Professional Judgment; assumed 8 hour work day. 

(3) Professional Judgment; assumes 5 days/wk for 6 months or 120 days (RME) and CT is half the RME or 60 days (CT). 

(4) Professional Judgment; assumes construction campaign occurs within a one year time period. 

Reftrawces: 

USEPA, 1989: Risk Assessment Guidance for Superfund (RAGS): VolUtne 1 - Human Health Evaluation Manual (Part A), Interim Final, EPA/540/1-89/002, December 1989. 

CRA'038443(11) 
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TAILEIAC 

CALCULATION OF SOlL GAS TO AMBIENT AIR CONCENTRATIONS WmilN AN EXCAVAJION FOR CONSTRUCIION/ UTlLnY WORKER INHALATION EXFOSURE 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE. OHIO 

aiemiMlPropertle$n) 

Hrrrry'sLew Wafer Dt:0^foH Horry's Lau> ^rfoeD^foH ^tfoeD^rsioir Soil Gas Vapor AmbieafAfr 

Oiemletho/ CoHftaNLHL Coeffkieat^D^ CoqJIriflrLD^ CoiistaaLH' Cbq^krorbD, ' Co^jfldent, D, ' CoMCeirfmfim^C, FhuiF 

Potential CoHcmt falMMyiitoffn) lernVOm lemVtKI) rmuflessiQ) (cm'McXSi (craVdayia) (Rtur^MI (g^na'-day)(5> (HgTu'im 

Bencene 2.S2ETI3 (irq 9BPE-06 (2rq 8.19E-02 orq 1.32E-a2 1.14E-f03 7.40E-09 9.25E-a8 7.25^ 

3J8E«3. (ll'Q 7.80E-06 (25-q 6.98E-Q2 oi'q \.4SE-€l 1.13E-02 9.75E+02 ZS3E-aB 17DE-07 Z11E-a2 

1.65&04 ni'o .7J0E<«6 (25-q 5.49E-(Q {ii-q TOTE-OS 8B7E4D 7A7E*a2 173E-10 3.13E4)9 145E-<H 

5.05&413 ni"q 9.10E^ (25-q 7J5Etn orq Z17E-01 1.19E-a2 LtDE-KO Z96EM 332E'07 160E412 

Vinyl chloride 1.78E-02 ni-q VHE-OB (25-q 9B6E4J2 Oi-q 7.63E-01 1J9E-Q2 IJ8E403 2.77B4» 4.'l7E4)8 3.27E-03 

Notes 

atm mVmol - vcubk meter per mole 

cfn*/s • squam centimeter per second 

g/cm' • gram per cubic centimeter 

cm-ccniinieter 

cm/s • cenKmeter per second 

Hg/m*- microgram per cubic meter 

cm»/day • squaic ccnrimeter per day 

(1) Chemical pn n the chemical p d in USEPA (20(H). The Heniy's Uw constant and air diffusion coe 

e cone temperature of 11*C The refereiKe h 

The Henry's Law Cdnsteiit H-HyCTR), where T is the v 

lie for dte water diffusion coefflcieni is 2^ and, considering its low value, • correction to 11'C was considei 

ne temperature in degm Kdvin and the universal ps constant R is 8.21E-05 atm m'/mol K. 

Th. Effcdin Diffuikni Coifficinil D,"" (on'/.), in »ll b calailaltd ftom D,"* - (D„ * t,'" / vf)* (D|„ / H' * c.'" / cfy (ASTM, 2002). 

D,"* (cm'/i) « «P X a X 24 - D,"* (cm'/dxy) 

The loil gis conctnlnlioa C.,(g/cin'), rafnmu Ih, RVm/Crcomnlixtian pnxcnbd in Tabb 3J in unlB of iig/m* conmM u unib of j/on' by dividbig by lO". 

Tbe vapor flux, F (|/an'<lay), ia calnilabd hom F - D.** x C, / ̂  (A5TM. 2002). 

The mil vaporto amblant ab concanbadoix C„ (Mg/m'), b caiculabd from C_ - F X W / U, X X CF (ASTM, 2002), whnv the g/cm'to iio/m* convanion factor, CF. b 10". 

VrMose Zoiw Pwperliet: 

Total PDrosity, ST (%) 373 

Vadosc xonc Moisture-Filled Porosity, e. a054 

Vadoee Zorw Vapor-Filled Pbrnsity, s. 0J21 

Dry Bulk Soil Deralty, p* (g/cm>) 1.66 

11 

Thickness of Vadosc Zone (^) (cm) 91 

Wind Speed. U« (cm/day) 19440000 

Ambient Air Miili^ Zorm HeighL 8u(cm) 200 

Width of Source Area. W (cm) 305 

Deiault porosity for a sand soil type as iiripli 

Default moisture-filled porosity for a sand soil type, as 

Vapor-filled porosity, c, - Cf /100 - c. 

Default dry bulk density for a sand soil type, as impleir 

in USEPA (2004). 

mted in USEPA (2004). 

din USEPA (20(M). 

e in Ohio, as presoiied in USEPA (200*; Figure 8). 

h to top of soil vapor screens of 3 (0.91 m), as indicated in Table CI of Apperalix C 

Assuthing a wind speed of 225 cm/sec (ASTM, 2002). 

Based on the typical height of a person of 2 metres (ASTM, 2002). 

Approximated based on the typical length of a trerKh (10 ft). 

ASTM. 2002. Standard Guide for RUk-Based Corrective AcHon Applied at P • Sites. American Society for Tes I. El739^ (Re-approved 2002). 

CRA 38443 (II) 



TABLEBA.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SURFACE SOIL - CURRENT/ FUTURE ON SITE TRESPASSER 

SOUTH DAYTON DUMP AND LAI4DFILL SITE 

MORAINE OHIO 

Page! of 2 

Scmriotim^ine; Ciuiorit/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil/ Ambient Air 

•iqxisure FOiiit: Ingestion, DermaL and Inhalation 

Receptor Poiiulation: On Site Tiespasser 

Erposnte PuMmeter Unrfs . RME RME cr GT Make Elptatiot^ 

Route Code Vafne Raftonali/ Value Raftofuf^ Model Name 
Kefiemice H^entice 

Ingestion CS Chemical Concentration in Surface Soil mg/kg (1) (1) (i) (1) Chronic DaUy Intake (GDI) (mg/kg-day)» 

IR Ingestion Rate of Soil mg soil/day 100 U5EPA,2002 100 USEPA, 2002 CSxKxGFxEFxEDxl/BWxl/AT 

CF bg/mg 1.00E^ l.OOE-06 

EF Exposure Frequency days/year 50.6 USEPA, 2008 (2) 25.3 US^A,^(2) 

ED Exposure Duration years 10 USEPA,2000P) 10 USEPA, 7000 (3) 

BW Body Weight kg 45 USEPA, 2000 45 USEPA, 2000 

AT-C Averaging time (carxier) days 25350 USEPA, 1989 25,^ USEPA, 1989 

AT-N Averaging time (non-cancer) days 3,650 USEPA, 1989 3,650 USEPA, 1989 

Dermal CS Oiemkal Concentration in Surface Soil mg/kg fl) a) • a) 0) GDI (mg/kg-day)-

6A Skin Surface Area Available for Contact cmVevent 3,900 USEPA, 2008 (4) 3,900 USEPA, 2008 (4) CSxCFxSAxAFxABSxEFxEDxl/BWxl/AT 

CF Conversion Factor kg/rng 1.00E4)6 - l.OOE-06 -
EF Exposure FreqUerxy days/year 50.6 USEPA, 2(KIK (2) 25.3 USEPA, 2008 (2) 

ED Exposure Duration years 10 USEPA, ?nnn (3) 10 USEPA, 2000 P) 

BW Body Weight kg 45 USEPA, 2000 45 USEPA, 2000 

AT-C Averaging time (cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 

AT-N Averaging lime (non-cancer) days 3,650 USEPA, 1969 3,650 USEPA, 1989 

AF Soil to Skin Adherence Factor Tiig/cin* 0.2 USEPA, 2004 0.04 USEPA, 2004 

ABS Absorption Factor %/100 chemical specific USEPA, 2004; USEPA 1995 (5) chemical specific USEPA, 2004; USEPA 1995 (5) 

CRA 038443 pi) 
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TABLEB4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SURFACE SOIL - CURRENT/ FUTURE ON SITE TRESPASSER 

SOUTH DAYTQN DUMP AND LANDllLL SITE 

MORAINE^ OHIO 

Scenario Timeframe: Curroit/Future 

Medium; Surface Soil 
Exposure Medium: Surface Soil/ Ambient Air 

Exposure Point: Ingestion, Dermal, and Inhalation 

Receptor Population: On Site Trespasser 

r. Adolescent 

EfposMie Parameter Parameter D^nition Units RME RME CT CT Intake EfiiafioV 

RouU Code Value Rationalt/ Vain, Rationale^ Model Name 
Riferenee Kifermce 

Inhalation CS Chemical Concentration in Surface Soil mg/kg 0) 0) (1) 0) CDI (mg/m') = 

FT Fraction Time Exposed unitless 3.4/24 USEPA, 2008 (6) 1.7/24 USEPA, 2008 (6) CSx FTxEFxEDx{l/PEForVF)xl/AT 

EF Exposure Frequency days/year 50A USEPA, 2008 (2) 25.3 USEPA, 2008 (2) 

ED Exposure Duration years 10 USEPA, 7000 (3) 10 USEPA, 2000 (3) 

BW Body Weight kg 45 USEPA, 7000 45 USEPA,2U00 

AT-C Averaging Tme (cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 

AT-N Averaging Tme (non<ancer) days 3,650 USEPA, 1989 3,650 USEPA, 1989 

PEF Particulate Emission Factor mVkg 1.36E+09 USEPA, 2002 1.36E+09 USEPA, 2002 

VF Volatilization Factor m'/kg chemical-specific Refer to Table B.4.B chemical-specific Refer to table B.4S 

Notes: 
(1) For surface soil concentrations, refer to Table B3.4. 

(2) Tie basis for the EF is the 50th percentile from Table 16-1, Recomii^ded Val vityl - Time Outdoors (total). 

The time spent outdoors for 11-16 years old of 100 mm/day horn out of a possible 365 days equates to 25.3 days (CT) [(100 min/d /1440 total fnin/d)*365]. The RME is double the CT value for 50.6 days. 

(3) Trespasser is a 7 through 16 year old therefore the exposure duraticm is 10 years, based on USEPA Region 4 (200(Q. 

(4) The basis for SA is the 50th percentile value from Table 7-1, Recommended Values for Total Body Surface Area, Males and Females Combined. The total body surface area was multiplied by 0.25 (^ percent) to account for exposed skin. 
(5) Published numbers Include: Arsenic (3%), Cadmium (0.1%), Metals (1%), VOCs VP > benzene VP p%), VOCs VP < benzene VP (0.05%), PAHs (13%), SVOCs (10%), PCBs (14%), PesHddes (10%). 

(6) The basis for the FT is the 50th percentile from Table 16-1, Recommended Values for Activity Factors - Time Outdoors (total). 

The time spent outdoors for 11-16 years old of 100 min/day equates to 1.7 hrs (CT) [100/60]. The RME is double the CT value for 3.4 hrs. 

mg/kg - milligram per kilogram 
m'/kg - cubic meter per kllbgism 

lUfiermces: 

USEPA, 1989: Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Hralth EvaluaHon Manual (Part A), Interim Final, EPA/540/1-B9/002, December 1989. 

USEPA, 1995: Assessing Dermal Exposure Frotii Soil, Region III Technical Guidance Manual, EPA/903-K-954)P3. 

USEPA, 2000; Region 4 Human Health Risk Assessment Bulletins - Supplement to RAGS; Section 4: Exposure Assessment May. 

USEPA, 20(XL Supplemental GuidaiKe for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2002. 

USEPA, 2004; Risk Assessment Guidance for Superfund (RAG5):VoIume 1 - Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), EPA/540/R/99/005, July 2004. 

USEPA, 2008; Child Specific Exposure Factors Handbook, September 2008. 

CRA 038443 (11) 
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DERIVATION OF VOLATILIZATION FACTOR (VF) FOR SURFACE SOIL - CURRENT/ FUTURE ON SITE TRESPASSER INHALATION EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Cktmteml of Potential Cimeem 

VF SoiMo-Alr VoliiliUiatibn Achs 

VF ^ xlO-'V 'cm-) 
(2xp,xD,) 

Wherr VF - seU-to-alfvolatillaa^fariBr Equation 441, USEPA, 2002 m*/kg LOIE-HW 

Q/CM4 " tnverBeol mm cone-centre of ^areaourc « Equation USEPA, 2002 (g/nP*c)/(kg/m») 39.23 

DA • apparent diffusivity Equation 44, USEPA, 2002 cmV» 135E4)9 

•USEPA. 2002 s 3.15E+<B 

rb • soil diy bulk derwty Refer to Appendix C g/cm' 1.66 

fM of Mean Cone - Ccidfe of Square Sauce 

. (hi^cea-B)' 
Q/Cmi= Axcxp-— 

Where "A* - conrtant Exhibit D4, USEPA, 2002 (1) 118612 
Area • aresl extent of the site or cont Site4pedfic acres 70 

•B* - constant Exhibit D-3, USEPA, 2002 (1) 20.5164 
'C - constant Exhibit D3, USEPA, 2002 (1) 237.2798 

DA! Apparent DlfFulvlly 

/%A,+©^+0„// 
UaHi 

Where: DA • apparent diffusivity Eqtiation 44, USEPA, 2002 cnP/s 135E-09 

^ - air-filled porosity Refer to Appendix C unitless 0321 

Qv • walcr-filled.porosity Refer to Appendix C unitleM 0.054 

n - total soil porosity Refer to Appendix C unitless 0375 

rb - soil dry bulk density Refer to Appendix C g/cm' 1.66 
H' - dimensionlesB Henry's Law Constant at fef. temp. U5EPA,2004 unitless 434E-a3 
D| - diffusivity of chemical X in air at ref. temp. USEPA, 2004 cmV» 126E-a2 

diffusivity of chemical X in water St ref. temp. USER A, 2004 cmV» 556E-06 

Kd • soil-water partition coefficient USEPA, 2002 cin»/g 738E-H13 

Kd; So^atv Paititin Coefficient s R X II 

Uaiti Uaiti 

Where USEPA, 2002 cm'/g 738E-K13 
K« - soil organic carbon-water partition coeffident USEPA,2004 cm'/g 1.23E-K)6 

fee " organic content of soil USEPA, 2002 8/B 0.006 

NoteK 

m*/kg - cubk meter per kilogram 

cm>/« - Bquare.onHmeter per second 

g/cm* - gram per cubic centimeter 

em-centimelCT 

cm/s - centimeter per second 

|ig/in*>- microgram per cubic meter 

kg/m* - kilogram pCT cuNc meter 

cm> /g* cubic centimeter per gram 

g/m^^ - grem.per cubic meter second 

(1) TheA,B,andCbasedonZone7-aevdend,OH. 

USEPA, 2002: Supplenwntal Guidance.for Developing Soil Screening Uvels for Superfund Sites, OSWER 93554-24, December 2001 

GRA 038443 (11) 
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TABLE BA.9 

VALUES USED FOR DAILY INTAKE CALCULAtldNS FOR SURFACE SOIL . CURRENT/ FUTURE ON SITE INDUSTRIAI/ COMMERCIAL WORKBl 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

irio limeframe: Current/ Future 

liuin; Surface Soil 

Medium: Surface Sot!/ Ainbicnt Air 

Point: Ingestion, DermaU and Inhalation 

Population: On Site Industrial/ Commercial Worker 

Eiposarr Parameter Uuits RME RME CT CT Intake Eqtiatioi^ 

Route Code Vmlut RationaW Value Ratiofu/^ Model Name 
RtftftHCt • Ji^emice 

Ingestion CS Chemical Concentration in Surface Soil mg/kg (1) (1) m CI) Chronic Daily Intake (CDI) (mg/kg-day)" 

IR IhgesHon Rate of Soil mg soil/day 100 i;SEPA,2002 100 USEPA, 2002 CSxIRxCFxEFxEDxl/BWxl/AT 

CT Conversion Factor kg/mg l.OOE-06 - 1.00E^ -
EF Exposure Frequency days/year 250 USEPA,2fl04 219 USEPA, 7004 

ED Exposure Duration yean 25 USEPA,2004 9 USEPA, 2004 

BW Body Weight kg 70 USEPA,20n7 70 UStPA, 2002 

ATC Averaging Time (cancer) days 25,550 tJSEPA,1989 25,550 USEPA, 1989 

AT-N Averaging Time (nononcer) days 9,125 U5EPA,19g9 3,285 USEPA, 1969 

Dennal CS Qiemical Concentration in Surface Soil mg/kg (1) (1) (1) 0) GDI (mg/kg-day) = 

SA Skin Surface Area Available for Contact cm'/event 3,300 USEPA,2004 3,300 USEPA. 2004 CSxCFxSAxAFxABSxEFxEDxl/BWxl/AT 

CP Conversion Factor kg/mg 1.00E,06 - l.OOE-06 -
EF Exposure Frequency days/year 250 USEPA,2004 219 USEPA. 2004 

ED E)q>osure Duration yean 25 USkPA,2004 9 USEPA, 2004 

BW Body Weight kg 70 USEPA,2002 70 USEPA, 2002 

AT-C Averaging Time (carKer) days 25,550 USEPA,1989 7.5„550 USEPA, 1989 

AT-N Averaging Time (non<ancer) days 9,125 USEPA, 1989 3,285 USEPA, 1989 

AF mg/cm^ 0.2 USEPA,2004 0.02 USEPA, 2004 

AB5 Absorption Factor %/100 chemical specific USEPA, 2004; USEPA 1995 (2) chemical-speciAc USEPA, 2004; USEPA 1995 (2) 

CRA 038443 01) 
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TABLEBA9 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SURFACE SOIL - CURRENT/ FUTURE ON SITE INDUSTRIAI/ COMMERCIAL WORKER 

raUTH DAYTON DUMP AND LANDHLL SITE 

MORAIN^OHIO 

Icmaiio Hifieframe: Current/ Future 

Medtum: ^rfaceSoil 

Exposure Medium: Surface Soli/ Ambient Air 

Exposure Point: Ingestion, Dermal, and Inhalation 

Recepior Population: On Site Industrial/ Commercial Worker 

Pattffttcfer Unite RME RME CT CT Intake E^atioi^ 

RoHte CiHie Value RMtional^ Value RnfimaV Model Name 
R^tntut Reference 

Inhalation CS QiemiurCoTicentration in Surface Soil mg/kg (1) (1) 0) (1) CD! (mg/m^ -

FT iFraction Time Exposed uniUess 8/24 Professional Judgment (3) 8/24 Professional Judgment (3) CSx FtxEFxEDx(l/PEForVF)xl/AT 

EF Exposure Frequency days/year 250 USEPAe2004 219 USEPA, 2004 

ED &q>orare Duradpn years 25 USEPA, 2004 9 USEPA, 2004 

AT-C Averaging time (cancer) . days 25P50 USEPA, 1989 25,550 USEPA, 1989 

AT-N Averaging Time (non-cancer) days 9,125 USEPA, 1989 335 USEPA, 1989 

PEF Particulate Emission Factor m'/kg 1.36E+09 USEPA, 2002 136E+Q9 USEPA, 2002 

VP Volatilization Factor mVkg chemical^pecific Refer to Table a4.10 chemical-specific RefCT to Table B.4.10 

CT - Central Tendency 

RME - Reasonable Maximum Exposure 

kg/mg - kilogram per milligram 

mg/kg T milligram per kilogram 

mg soil - milligram soil 

kg-kilogram 
mg/cm'- milligram per square centimeter 

mVkg - oibic meter jrer Idlogram 

cmVevent-square centimeter per event 

(1) For surface soil concentrations, refer to Table B.3.4. 

(2) Published numbers include: Arsenic (3%), Cadmium (0.1%), Metals (1 %), VOCs Vapor Pressure (VP) > benrene VP (3%), VOCs VP < bciizene VP (0.05%), PAHs (13%), SVOCs aO%), PCBs a4%). Pesticides (10%). 

P) Professional judgment; assumed 8 hour work day. 

Refeewces; 

USEPA, 1989: Risk Assessment Guidance fOr SiiperfUnd (RAGS): Volume 1 - Human Health Evaluatipn Manual (Part A), interim Final, EPA/540/l-89/00i December 1989. 

U5EPA, 1995: Asaesamg Dermal Expoauie From Soil, Region til Technical Guidance Manual, EPA/9a3rK-954l03. 

USEPA, 2002: Supplementai Guidance for Developing Soil Screening Levels for Supetfund Sites, 06WER 9355.4-24, December 2002. 
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TABLE B.4.10 

DERIVATION OF VOLATIUZATION FACTOR (VF) FOR SURFACE SOIL • 

CURRENT/ FUTURE ON SHE INDUSTRlAl/ COMMERCIAL WORKER INHALATION EXPOSURE 

SOUTH DAYTON DUMP AND LANDRLL SITE 

MORAINR OHIO 

Chemical cf Potential Concern 

VF: SoU-to-Air Volatilization Factor 

tTT = iO-'(m=/cm') 

Where: VF - aoil-CMirvoiaHlization factor 

Q/CWH " inverse of mean cone-centre of square source 

DA » apparent diffusivity 

T • exposure interval 

fb • soil diy bulk density 

laveise of Mean Cone - Centre of Square Source 

Q / Cw/ = Ax exp 
(}nArea-By 

Where: "A" • constant 

Area • arcal extent of the site or contamination 

"B" " constant 

"C • constant 

DA: Apparent Diffusivity 

Where: Dx - apparent diffusivity 

Q, - air-fillcd porosity 

Q. - water-filled porosity 

n • total soil porosity 

Tb - soil dry bulk density 

H* . » dimensionlcss Henry's Law Constant at ref. temp. 

Di - diffusivity of chemical x in air at ref. temp. 

D. - diffusivity of chemical x in water at ref. temp. 

Kd r soil-water partition coefficient 

Reference 
Equation 4-8, U5EPA, 2002 

Equation D-3,.U5EPA^ 2002 

Equation 4-8, USEPA, 2002 

USEPA,.2002 

Refer to Appendix C 

m'/kg 

(g/ini«!C)/(kg/in') 

Exhibit I>3, U5EPA, 2002 (1) 

Sitc-Spccific 

Exhibit D-3, USEPA, 2002(1) 

Exhibit D-3, USEPA, 2002 (1) 

Kd: SoU-Walcr Partition CkKffldoit 

Where: Kd " soil-water partition coefficient 

KK B 3oi1 organic carbon-water partition coefficient 

fw = organic content of soil 

Equation 4-8, USEPA, 20C 

Refer to Appendix C 

Refer to Appendix C 

Refer to Appendix C 

Refer to Appendix C 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

USEPA, 2002 

USEPA, 2002 

USEPA, 2004 

USEPA, 2002 

• CRP/s 1.35M9 

s 7.88E+0B 

g/cm» 1.66 

12.8612 

acres 70 

20.5164 

2372798 

Um'fs 

cmVs 1.35M9 

unitlcss 0321 

unitless 0.054 

unitlcss 0.375 

8/cm> 1.66 
unitlcss 4.54E-03 

cm^/s 2.26&a2 

cm'/s 5.56E416 

cmf/g 7.38E-K)3 

Units 

cnV/g 7.38E+03 

cmVg 123E+06 

g/g 0.006 

Notas: 

m'/kg - cubic meter per kilogram 

cm'/s - square centimeter per second 

g/cm® - gram per cubic centimeter 

cm - centimeter 

cxn/s • centimeter per second 

CRA 038443 (11) 
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TABLE BAll 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SURFACE AND SUBSURFACE SOIL - FUTURE ON SITE CONSTRUCTIONS UnUTY WORKER 

SOUTH DAYTON DUMP AND LANDHLL SITE ^ 

MORAINE OHIO 

tenario Tlmefraine; Future 

Medium; Surface and Subsurface SoO 

Exposure Medium: SpU/ Ambient Air 

Exposure Point: Ingestion, DermaL and Inhalation 

Population: On Site Construction/UtUity Worker 

Adult 

Expoiun Pienmeter D^MI rion Ufrifs RME RME CT CT MakeEfiatio^ 

Route Code Vafire RaHonal^ 

Reference 

Vafiie R«ti6«I«' 

R^mnce 

Model Name 

Ingestion CS Chemical Concentration in Soli mg/kg a) (1) (1) 0) Chronfc Daily intake (Cbi) (tng/kg.day) -

IR Ingestion Rate of Soil mgsoU/day 330 USEPA,2002 330 USEPA, 2002 CSxIRxCFxEFxEDxl/BWxl/AT 

GF Conversion Factor kg/mg l.OOE-06 - l.OOE-06 -
EF Exposure Frequency days/year 120 Professional Judgment (2) 60 

ED Exposure Duration years 1 Professional Judgment (3) 1 Prof»ionai Judgment p) 

BW BodyWei^t Eg 70 USEPA,2UU2 70 USEPA, 2002 

AT-C Averaging Time (cancer) days 25,550 USEPA,1989 25,550 USEPA, 1989 

AT-N Averaging lune (non-cancer) days 365 USEPA, 1989 365 USEPA, 1989 

Dennal CS Chemical Concentration in Soil mg/kg (1) 0) 0) (1) GDI (mg/kg-day) = 

SA Skin Surface Area Available for Contact cmVeeent - 3,300 USEPA, 7004 3J00 USEPA, 2004 CSxCFxSAxAFxABSxEFxEDxl/BWxl/AT 

CF Conversion Factor kg/mg l.OOE-06 - l,00E-06 -
EF Exposure Frequency days/year 120 Professional Judgment (2) 60 Professional Judgment (2) 

ED Exposure Duration years 1 Prof^onal Judgment (3) 1 Professional Judgment P) 

BW Body Weight kg 70 USEPA, TOO? 70 USEPA, 2002 

AT-C Averaging liihe (caricer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 

AT-N Averaging Tune (non<ancer) days 365 USEPAil989 365 USEPA, 1989 

AF Soil to Skin Adherence Factor mg/cm^ 0.3 USEPA, 2004 0.1 USEPA, 2004 

ABB Absorption Factor %/100 chemical specific USEPA, 2004; USEPA 1995 (4) chemkai^pedfic USEPA, 2004; USEPA 1995 (4) 

CRA 038443 (11) 
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VALUES USED FOR DAILY INTAKE CALCULATIONS FDR SURFACE AND SUBSURFACE SOIL - FUTURE ON SITE CONSTRUCTION/ UTIUTY WORKER 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

Scmrio Timeframe: Future 

Medium: Surface and Subsurface Soil 

Expoauie Medium: Soil/ Ambient Air 

Exposure Point: Ingestion, Dermal, and inhalation 

Receptor Population: On Site Construction/ Utility Worker 

Exposure Panmeter Parameter D^nition Units RME RME CT cr Intake Eifuatiot^ 

Route Code Value Rational^ Value Rational^ Model Name 
Reference R^ertnce 

Inhalation CS Chemical Concentration in Soil mg/kg (1) (1) (1) (1) CDI (mg/m^ -

FT Fraction Tiiiie Exposed unitless 8/24 Professional Judgment (5) 8/24 Professional Judgment (5) CSx FTxEFxEDxa/PEForVF)xl/AT 

EF Exposure Frequency days/year 120 Professional Judgment (2) 60 IVofessional Judgment (2) 

ED Exposure Duration years 1 i Professional Judgment (3) 

AT-C Averaging lime (cancer) days 25,550 USEPA, 1989 25,550 USEPA,1989 

AT-N Averaging Hme (non-cancer) days 365 U5EPA, 1989 365 USEPA,1989 

FEF Particulate Emission Factor mVkg site-specific Refer to Tabic B.4.12 sitc-spedhc Refer to Table B.4.12 

Cr - Central Tendency 

RME - Reasonable Maximum Exposure 

kg/mg - kilogram per miligram 

mg/kg - miligram per kilogram 

mg soil - miligram soil 

kg-kilogram 
m'/kg - cubic meler. per kilogram 

mg/cm' - milligram per square centimeter 

cmVevent- square cendineter per event 

(1) For soil concentrations, refer to Table R3.5. 

(2) Proiessional Judgment; assumes 5 days/wk for 6 months or 120 days (RME) and CT is half the RME or 60 days (CT). 

P) Professional Judgment; assuiries construction campaign occurs within a one year time period. 

P) Published numbers include: Arsenic p%). Cadmium P;I%), Mebls (l%)i VOCs Vapor Pressure (VP) > benzene VP p%), VOO VP < benzene VP (0.05%), PAHs (13%), SVOQi (10%), PCBs (14%), Pesticides (10%). 

CRA03S443(11) 
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TABLE B.4.12 

DERIVATION OF PARTTCULATE EMISSION FACTOR (PEF) FOR SOIL -

FUTURE ON SriB eONSlTiUCniOrV UTTUTif WORKER INHALATION EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

# 

PEFsc - Q/C„ X 1/Fo XICT X A«) / (556 X ((W/3r x ((365 d/y - p) / 365 d/y) x VKT)] 

Q/C„- AxEXP[(lhA.-B)'/C] 

INPUr PARAMETERS REFERENCE 

PEF^subchisnicn»d particulate cmiHionfactoi(inVR^° 9.23E+06 Equation 5-5, USEPA, 2002 

Q/C„/ inverse of ratio of the 1-h geornetric mean air concentration - 1334 Equation 5-6, USEPA, 2002 

A/ constant (unitless) = 12.9351 USEPA, 2002 

B/constant (unitiess)= 5:7383 USEPA, 2002 

C/constant (uniUess) = 71.7711 USEPA, 2002 

Ay areal esctent of site surface soil contamination (acres) = 70 Site-Specific 

FD/ dispersion correction factor (unitless) = 0.185 

T/ total time over which construction occurs (a) •> 3.15E+07 

AR/ surface area of contaminated road segment (m^) •• 274 

LR -length of road segment (ft) - 148 

WR - width of road segment (ft) " 20 

W/ mean vehicle weigjrt (tons) - 8 

p/ number of days with at least 0.01 inches of precipitation (days/yr) •• 180 

VKT/ sum of fleet vehicle kilometers travellied during the exposure duration (km) = 162 

Notes 

s - seconds 

m^ -.square meters 

ft-feet 

days/yr - days per year 

km - kilometer 

mVft^ - square meters per square feet 

VKT/ sum of fleet vehicle kilometres travelled during the exposure duration (km) = 

USEPA, 2002 

USEPA, 2002 

(site-specific, within a 1 year construction campaign) 

USEPA, 2002 (AR - •LR*WR*0.092903 mVft') 

USEPA, 2002 

USEPA, 2002 

USEPA, 2002, Assumes 20 two-ton cars and 

10 twenty-ton trucks (W = (20^+10*20)/30) 

USEPA, 2002 

Assuming that the area is configured as a square 

with the unpaved construction access road segment 

dividing the square evenly, the road length would be 

equal to the square root of 2023.5 m^ also equal to 

45 m or 0.045 km. Assuming that each vehicle travels 

the length of the road once per day, 5 days per week 

for a total of 120 days, (30M.045*120). 
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TABLE B4.13 

DERIVATION OF VOLATILIZATION FACTOR (VF) FOR SOa -

FUTURE ON SITE CONSTRUCnOFV UTILITY WORKER INHALATION EXPOSURE 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

VF - (Q/q X 1/Fn X ((3.14 x D, x*0"^ x lO"/ (2 x db x D,) 

DB - ((Pa"/*" Di X H + Pw"'*" Dw) / n')/(db x Kd + Pw + Po x H) 

Q/C^- AxEXP[(In.A,-B)Vci 

FD - 0.1852+p.3537/t,)+(-9.6318/t,*) 

Ckemieais ofPotmHrnt Comeem 

B€mo(b)fluormmiheiu Meratnf 

Input Pgmmetm Refertnee 

Vl/volal R factor (m Vkg) « 

Da/ apparent diffusivity (cmVa) • 

Q/C/ inverse of the mean cone, at center of square source (g/m per kg/m*) • 

A/ constant (unitless) -

B/ constant (unities) -

C/ constant (unitless) -

AJ aresl extent of site surface soil contamination (acres) • 

Ft)/ dispersion correction factor (unitless) -

Po/ air-filled soil porosity (Lj,/U-i) • 

Di/ diffusivity of chemical x in airat ref. temp. • 

H/ Henry's Law Constant dimenslonless at ref. temp. • 

Pw/ water-filled soil porosity (L^^/L,^) • 

Dw/ diffusivity of chemical x In water at ref. temp. • 

n/ total soil porosity (Lpw/Uuii) ' 

db/ diy soil bulk density (g/cm*) -

Kd/ soil-water partition coefficient (cm Vg)' 

Koc/ soil organic carbon-water partition coefficient (cm Vg)' 

foe/ organic carbon content of soil (g/g) • 

t^./ exposure interval (hrs) • 

T/ exposure interval (s) -

Conversion Factor/10"* (m'/cm*) • 

Notes 

m*/kg- cubic meter per kilogram 

g/ m24'- gram per square meter second 

cmVs' square centimeter per second 
kg/fh* - kilogram per cubic mettf 
g/cm* - gram per cubic centimeter 
cm*/g - cubic centimeter per gram 

g/g- gram per gram 
hrs-hours 
B-second 
mVcm*- square meter per square centimeter 

Equation 5-14, USEPA, 2002 

Equation 5-14, USEPA, 2002 

Equation S-15, USEPA, 2002 

USEPA. 2002 

USEPA, 2002 

USEPA, 2002 

Site-Specific 

Equation E-16. USEPA, 2002 

Refer to Appendix C 

USEPA, 2004 

USEPA, 2004 

Refer to Appendix C 

USEPA, 2004 

Refer to Appendix C 

Refer to Appendix C 

USEPA, 2002 (Kd - Koc X foe) 

USEPA. 2004 

USEPA. 2002 

Site-Specific 

Site-Specific 

USEPA. 2002 

LTSEHB 

1J5E-09 

627 

2.4538 

17.566 

189.0426 

70 

0.186 

0J21 

2.26&4)2 

4.54E.03 

0.054 

5.56E-06 

0.375 

1.66 

738E-K)3 

1J3E+06 

0.006 

8.76E+03 

3.15E+07 

1.00E.04 

X02E403 

231E-05 

627 

2A538 

17J66 

189.0426 

70 

0.186 

0.321 

3i)7E-02 

4.40E-01 

0.054 

630E-06 

0J75 

1.66 

5.2aE+01 

0.006 

6.76E+03 

3.15E+07 

l.OOE-04 

USEPA, 2002 Supplemental Guidance for Developing Soil Screening Levels for Sufierfund Sites, OSWER 9355.4-24, December 2002. 
USEPA, 2004; User's Guide for Evaluating Subsurfece Vapor Intrusion into Buildings (Revised), Office of Emergency af>d Remedial Response, February. 

CRA 038443(11) 
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TABLE B4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SEDIMENT r CURRENT/ FUTURE ON SITE TRESPASSER 
SOUTH DAYTON DUMP AND LANDFILL STTE 

MORAINE, OHp 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Ingmtion and Dermal 

lec^tor Population; On Site Trespasser 

Exposure Parameter Parameter ix^ffit/off 
1 

Uiiits RME RME CT CT Intake Ef uaffoi^ 
Route Code Value Rationafa^ 

Rtfermct 
Vafire - Ratfouaf^ 

Ri^rreucr 
Model Name 

Ingestion CS Oimkal Concentration in Surfece Soil •ng/kg (1) (I) 0) 0) Chronic Daily Intake (mg/kg-day) -
iR Ingestion Rate of Soil mgull/day 100 USEPA; 2002 100 USEPA, 2002 C5 XIR X CP X EF X ED X1/BW X i/AT 
CP 

EF 

kg/mg 

dtyt/ytai 

1.00E« 

50.6 

\JOOErQS 

25.3 

CP 

EF Bxixxsure Frequency . 

kg/mg 

dtyt/ytai 

1.00E« 

50.6 USEPA,2008(2) 

\JOOErQS 

25.3 USEPA, 2008 (2). 
ED Exposure Duration ytm ID USEPA,2bD0p) 10 USEPA, 2000 P) 
BW Body Weight kg 45 USEPA,2G00 45 USEPAi2000 
Ate Averaging Time (cancer) days 25,550 USEPA,1989 25,550 USEPA, 1989 
AT^N Averaging Time (noh<ancer) days 3,650 - ljSEPA,19e9 3/i» USEPA, 1989 

Dermal CS OMmical Concentration in Surface Soil mg/kg (1) 0) 0) CDI(mg/kfr<lay)-

cm'/event 3,900 . USEPA,200S(4) 3,900 USEPA, 2008 (4) CS X CF X SA * AF x ABS X EF X ED X 1/BW x 1/AT Ort cm'/event 3,900 . USEPA,200S(4) 3,900 USEPA, 2008 (4) CS X CF X SA * AF x ABS X EF X ED X 1/BW x 1/AT 
CF Cbiweraion Factor kg/mg LOOE-06 - ia)OE-4)6 -
EF dsys/y«r 50.6 USEPA,2008(2) 25:3 USEPA, 2008 (2) 
ED Ejqtosure Duration yesra 10 U^PA,^P) 10 USEPA, 2000 P) 
BW Body Weight kg 45 USEPA.2000 45 USEPA, 2000 

ATe Averaging Time (cancer) days 25,550 USEPA,19B9 25350 USEPA, 1989 
AT-N Averaging Time (non-cancer) days 3,650 USEPA,1989 3350 USEPA, 1989 

AF mg/cm' 03 USEPA,2qD4 0.04 USEPA, 2004 
AB5 Absorption Factor %/100 chemical spKific USEPA, 2004; USEPA1995 (5) chemical specific . USEPA, 2004; USEPA 1995 (5) 

CT • Centzai Tendency 

RME - Reasonable Maximum Exposure 

mg/kg - milligram per kilogram 
Dig soil/day - milligram soil per day 

kg/mg - kilogram per milligram 
kg - kUogram 
qn'/ev^ - square centimeter per event 

mg/cm' - milligram per square centinieler 

(1) For sediment concentrations, refer to Table B3.7. 
(2) Ibe basis for the EF is the 50th percentile from table 16-1, Recommended Values for Activi^ Factors - Time Oiitdoon (total). 

The tiiiie spent outdoors for 6-11 yurs old of 100 min/day feoih out of a possible 365 days equates to 253 days (CO [(100 min/d /1440 total min/d)*365]. The RME is double the CT valiie for 50.6 days, 
p) Trespasser is a 7 through 16 year old therefore the exposure duration Is 10 years, based on U5EPA Region 4 (2000). 

(4) The basis for 5A is the 50th percentile value from Table 7-1, Recommended Vajues for Total Body Surface Area, Males and Females Combined. The total body surface area.was multiplied by 0.25 (25 percent) to account for exposed skin. 

CRA COB443 (11) 
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TABLE B^IS 

VALUES USED FOR DARY INTAKE CALCULATIONS FOR SEDIMENT - CURRENT/ FUTURE ON SITE INDUSTRIAI/ COMMERQAL WORKER 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Scciurio Hmeframe: Current/ Future 

Medium: Sediment 

Expocure Medium: Sediment 

Ixpoeure Point: Ingestion and Dermal 

Receptor PopuiaHon: On Site Industrial/ Commercial Worker 

Adult 

Expontt Purameter Unitt RME RME CT CT Intake EqumtioiV 

Route Code Vmlue Rmtionet^ 

Refereuee 

Vmlue Rmtioumt^ 

. R^remce 

Model Name 

Ingestion CS Chemical CoiKcntration in Surface Soil mg/kg d) 0) (1) (1) Chronic Daily Inbke (CDI) (mg/kg-day) -

IR Ingestion Rate of Soil mg soil/day 100 USEPA,2002 100 USEPA, 2002 C5xIRxCFxEFxEDx1/BWxl/AT 

CF Conversion Factor kg/mg l.OOE-06 - l.OOE-06 -
EF Exposure Frccjuency days/year 250 U5EPA,20D4 219 USEPA, 2004 

ED Exposure Duration years 25 USEPA, 2004 9 USEPA, 2004 

BW Body Weight Eg 70 USEPA, 2002 70 USEPA, 2002 

AT-C Averaging Tune (cancer) days 25,550 USEPA, 1989 25350 USEPA, 1989 

AT-N Averaging Time (mrt-cancer) days 9,125 USEPA, 1989 3,285 USEPA, 1989 

Dermal CS Chemical Concentration in Surface Soil mg/kg 0) (1) (1) 0) CDI (mg/kg-day). 

SA Skin Surface Area Available for Contact cmVevent 3,300 USEPA. 2004 3300 USEPA, 2004 (5xCFxSAxAFxAB5xEFxEDxl/BWxl/AT 

CF Conversion Factor kg/mg l.WE-06 - l.OOE-06 -
EF days/yaar 250 USEPA, 20O4 219 USEPA, 2004 

ED Exposure Duration years 25 USEPA, 2004 9 USEPA, 2004 

BW Body Weight Eg 70 USEPA, 2002 70 USEPA, 2002 

AT-C Averaging Time (cancer) days 25350 USEPA, 1989 25350 USEPA,1989 

AT-N Averaging Time (rwivcancer) days 9,125 USEPA, 1989 3385 USEPA, 1989 

AF mg/cm' 0^ USEPA, 2004 0.02 USEPA, 2004 

ABS AbsorpHon Factor %/100 chemical speciRc USEPA, 2004; USEPA 1995 (2) chemical-specific USEPA, 2004; USEPA 1995 (2) 

CT-Central Tendency 

RME-Reasonable Maxitnuin Exposure 

mg/kg - milligram per kilogram 

mg soil/day - milligram soil per day 

kg/mg - kilogram per milligram 

kg - kilogram 
cm'/event - square ceritimeter per event 

mg/cm' - milligram per square centimeter 

CRA 038443 (11) 
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TABLE BA16 

VALUES USED FOR DAILY IhTFAKE CALGULAHONS FOR SEDIMENT - FUTURE ON STTE CONS^UCTIOIV UTILITY WORKER 
SOUTH DAYTON DUMP AND LANDFILL STTE 

MORAINE, OHIO 

Scenario'llim^me: Future 
Medium: Sediment 
Exposure Medium: Sediment 

oauK Point: In^tion and Dermal 
Receptor I^ulation: On Site CoTtsthKtion/Utility Wote 

Exposure Penimefer PeninwfcrP^iiirioH Units RME RME CT CT InfafteEfuatib^ 

Route Cods Vmtue ^tioiulo^ 

R^iemce 

Value 

Rejkrmce 
Model Name 

Ingestion CS Chemical Concentration in Soil mg/kg a) (1) (1) Chrpnic Daily Intake (CDI) (mg/kg^ay)-

IR li^tion RateofScril mgsojl/day 330 USEPA,2002 3M USEPA, 2002 G5xIRxCFxHFxEDx1/BWxi/AT 

CF Conversion Factor kg/mg 1JW&06 - 1.00E4)6 rr 

G5xIRxCFxHFxEDx1/BWxi/AT 

EF I* III days/ymr 120 60 EF days/ymr 120 60 

ED Exposure Duration years 1 Professional Judginent (3) 1 Professional judgment (3) 

BW BodyWei^t kg 70 USEPA,2002 70 USEPA, 2002 

AT-C Averaging time (cancer) days USEFAa 1989 25350 USEPA, 1989 

AT-N Avenging Time (noTvcancer) days 365 USEPAa 1989 365 USEPA, 1989 

Dermal CS Chemical Concentration in Soil mg/kg 0) 0) (1) 0) Cpi(mg/kg-<Iay)-

SA Skin Surface Area Available for Contact cmVevent 3300 USEPAa2004 3300 USEPA, 2004 C5KCFXSAXAFXABSXEFXEDX1/BWX1/AT 

CF Conversion Factor kg/mg l.OOE-06 - 1.00E^ -
EF &posure Frequency days/ymr 120 Professional Judgment (2) 60 Professional Judgment (2) 

ED Exposure Duration years 1 1 Professional Judgment (3) 

BW Body Weight kg 70 USEPAa2002 70 USEPA, 2002 

AT-C Averaging Tune (caiKer) days 25a550 USBPA,1989 25,550 USEPA, 1989 

AT-N Averaging Time (non-cancer) days 365 USEPA, 1989 365 USEPA, 1989 

AF Soil to Skin Adherence Factor mg/cm' 03 U5EFA,2004 0.1 USEPA, 2004 

ABS Absorption Factor %/100 chemical specific USEPA, 2004; USEPA 1995 (4) chemical-specific USEPA, 2004; USEPA 1995 (4) 

Note: 

CT - Central Tendency 
RME-Reasonable Maximum Exposure 
mg/kg - milligram per kilogram 
mg soU/day - milligFam soil per day 
kg/mg - kilogram per milligram 
kg-kilogram 
cmVevent - square centimeter per event 
mg/cm' - milligram per square cmtimeter 

(1) For sediment concentntions, refer to Table B3.7. 
(2) Professional Judgment; assumes 5 days/wk for ti months or 120 days (RME) and CT is half the RME or 60 days (CT). 
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TABLE B;4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR INDOOR AIR - CURRENT/ FUTURE OFF SITE RESIDENT 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

J Timeframe; Cunenl/ Eiiture 

lium: Groundwater 

: Medium: Indoor Air 

Exposure Point: Inhalation 

^eptor Population: Off Site Resident 

[teceptor Age: Child and Adu|t 1 
Exposure Parameter Parameter D^nitiou Units RME RME CT CT Intake Equatior^ 

Route Code Value Rationale^ 

Reference 

Value Rationale^ 

Riference 

Model Name 

Inhalation CIA Chemical Concentration in Indoor Air mg/m' (1) (1) (1) (1) CDI (mg/m') -

FT Fraction Time Exposed unitless 24/24 USEPA,2008(2) 18.5/24 USEPA, 7008 (2) CIAxFTxEFxEDxxl/AT 

• EF Exposure Frequency days/year 350 USEPA,2004 350 USEPA, 2004 

ED-child Exposure Duration years 6 USEPA, 2004 6 USEPA, 2004 

ED - adult Exposure Duration years 24 USEPA, 7004 3 USEPA, 2004 

AT-C Averaging Time (cancer) days 25550 USEPA, 1989 25550 USEPA, 1989 

AT-N (child) Averaging Time (non-cancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 

AT-N (adult) Averaging Time (nonrcancer) days 8,760 USEPA, 1989 1,095 USEPA, 1989 

Notes: 

CT - COntral Tendency 

RME - Reasonable Maximum Exposure 

mg/m'- milligram per cubic meter 

(1) For modeled indoor air concentrations, refer to Appendix C. 

(2) The basis for the FT is the 50th and 95th percentile from Table 16-1, Recommended Values for Activity Factors - Time Indoors (at residence). 

The time spent indoors for <1 year old of 1108 min/day equates to 185 hn (CT) [1108/60] and 24 his (RME) [1440/60]. 

It is assumed that the adult viriil spend the same amount of time indoors with their child. 

CRA 038443 (11) 
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TABLBB4.U 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR GROUNDWATER - HOUSEHOLD USE - CUMIENT/ FUTURE OFF SITE RESIDENT 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Sccnirio Hme 
Medium: Gro 

: Ciiirent/ Future 

Exposure Medium: Household Use 
Exposure I^int: Ingestion, Dermal, and inhalation 
ttfeceplor Population: Off*Site Reiddents 
Receptor Agr GhildiA Adult 

Exposure Pummcter Units RAfE RA4E CT CT IntaJwE^natiofV 

Route Code Vnfue Rntionnfe^ Value RatiomMtt/ MmfelName 
R^brvnce . Retract 

Ing^tion CW Chemical Concentration in Groundwater mg/L (1) _ (1) _ Chronic Daily Intake (GDI) (tng/kg-day) -

IR-chfld Ingestion Rate of Water ,L/diy 1 USEPA, 1991a 1 USEPA, 1991a CW XIR X EF X ED X1/BW X1/AT 

IR - adult Ingmtion Rate of Water L/d.y 2 USEPA, 199U 2 USEPA,1991a 

EF Exposure Frequency diys/ycir 350 USEPA, 2004 350 USEPA, 2004 

ED-child Exposure Duration yein 6 USEPA, 2004 6 USEPA, 2004 

ED - adiilt Exposure Duration years 24 USEPA, 2004 3 USEPA, 2004 

BW-child Body Weight 15 USEPA, 2002a 15 USEPA, 2002a 

BW-adult Body Weight kg 70 USEPA, 2002b 70,. USEPA, 2002b 

AT^ Averaging Time (cancer) days 25,550 USEPA, 1989 25,550 IISFPA>19B9 

AT-N (child) Averaging Time (non<aiKcr) days 2;19Q USEPA, 1989 2,190 USEPA, 1989 

AT-N (adult) Avenging 1lme (non-cartcer) days 8,760 USEPA, 1989 IW USEPA, 1989 

Dermal CW Cheniinl Concentntion in Groundwater mg/L (1) _ (1) _ CDi(mg/kg.Jay)-

SA-chUd Skin Surface Area Available for Contact cm'/event 6,600 USEPA, 2004 6,600 USEPA, 2004 DAevent x SA x EF x ED x 1/BW x 1/AT 

SA-adult Sldn Surface Area Available for Contact cmVevenl 18,000 USEPA, 2004 18,000 USEPA, 2004 

CP L/cm' 0.001 - 0.001 - pAevent (mg/cm'-event) - Itwrganics* 

EF-child Exposure Time hr/day 1 USEPA, 2004 033 USEPA, 2004 PCxCwxCFxET 

ET-adult Exposure Time hr/day OSS USEPA, 2004 035 USEPA, 2004 

EF Exposure Frequency days/year 350 USEPA, 2004 350 USEPA, 2004 DAevent (mg/cm'-evcnt) • Organics-

ED-child Exposure Duntion years 6 USEPA, 2004 6 USEPA, 2004 tevent<«l*-

ED-adult Exposure Duntion years 24 USEPA, 2004 3 USEPA, 2004 2xFAxPCxCwxCFx SQRT(6 x Tevent x ET / PI) 

BW-child Body Weight kg 15 USEPA, 2002a 15 USEPA, 2002a teveht>f*-

BW-adult Body Weight kS 70 USEPA, 2002b 70 USEPA, 2002b FA X PC X Cw X CF X (Er/(l+B)+2 x Tevent x ((1+3 x B+3+B^/(l+B)^ 

AT-C Avenging Time (carver) days 25,550 USEPA, 1989 25y550 USEPA, 1989 

AT^N (chUd) Averaging Time (fwn<ancer) days X190 USEPA, 1989 2,190 USEPA, 1989 

AT-N (adult) Averaging Tune (non-cancer) days 8,760 USEPA, 1989 1JK5 USEPA, 1969 

PC cm/hr cheinical-specific USEPA, 2004 chemical-speciHc USEPA, 2004 

FA Fraction Absorbixl chemical-spedHc USEPA, 2004 chemical-speciHc USEPA, 2004 

Tevcnt Lag Time hr/event chemical-specific USEPA, 2004 chetnical-speciric USEPA, 2004 

B Constant chemical-specific USEPA, 2004 chemical-specific USEPA, 2004 

CRA03M43(lt) 
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TABLEB4.1S 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR GROUNDWATER - HOUSmOLD USE - CURRENT/ FUTURE OFF SITE RESIDENT 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINR,OHIO 

ScenarioTlmeframe: Current/ Future 
Medium: Groundwater 
foposuie Medium: Household Use 
Exposure Point: Ingealioiv Dermal, and Inhalation 
Receptor PopulaUon: Off^te Residents 
leceptor Age: (^Id & Adult 

U Eippsaire Parameter Parameler Utdte RME RME cr cr iKloJceEqiiattW 

U Roirfe Code Va/ne 

Reference 

Vafee Ratfoifal^ 

Reference 

Model Name 

Inhalation CW Chemical CorMentration in Groundwater mg/L (1) (1) 

_' 
CDI (irig/m') -

FT-child Fraction Tune Exposed unitless 1/24 USEPA,2004 033/24 USEPA, 2004 CW X FT X EF X ED X VF X1/AT 

FT-adult Fraction Time Exposed unitless 0.58/24 U5EPA,21)D4 035/24 USEPA, 20D4 

EF Exposure Frequency day5/ye.r 350 USEPA,2004 350 USEPA, 2004 

ED-child Exposure Duration years • 6 USEPA,2004 6 USEPA, 2004 

ED-adult Exposure Duration years 24 USEPA,2004 3 • USEPA, 2004 

BW-child Body Weight kg 15 USEPA, 2002a 15 USEPA, 2002a 

BW-adult Body Weight kg 70 USEPA, 2D02b 70 USEPA, 2P02b 

AT-C Averaging Time (cancer) days 25,550 USEPA, 1989 25/i50 USEPA, 1989 

AT-N (child) Averaging Time (norvcancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 

AT-N (adult) Averaging time (non<ancer) days 8,760 USEPA, 1989 l/»5 USEPA, 1989 

VF Volatilization Factor L/m' 0.0(XS X1000 USEPA, 1991b 0.0005 X1000 USEPA, 1991b 

fiotes: 

(1) For groundwater concentrations, refer to Table B.3.6. 
Cr • Central Tendency 
RME- ReasonaUe Maximum Exposure 
mg/kg < miliigiam per kUognm 
mg soil/day - milligram soil per day 
kg/mg - kilogram per milligram 
kg-kilogram 
cm'/event - square centimeter per event 

CRA 038443 (11) 
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TABLE 8^5.1 

NON-CANCQl TOjaCTTY DATA ̂  OIMI/DERMAL ROUTE OF EXPOSlntE 

SOUTH;DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Chemicals 

0/ 

PolmtialCoHcem 

Chnmli/ 

Subchnmtc 

OrnlR/D 

Vahir 

OralKfD 

mts 

Oral to Dermal 

, Adjustment Factor (1) 

Adjusted 

Dertnal 

K/PO) 

Units Primary 

Target 

Organ 

Combined 

Uncertalntj^odifying 

Factors 

Sources ofRfD: 

Target Organ 

Dates ofR/D: 

Tar^.Organ (3) 

(MM-YY) 

VOCs 

l>i-Dichloioelhaiie 

U-DjcHoroethene 

UTDichloniethane 

lA-Dichlorobenzene 

Benzene 

Bfomomethane 

Ctilorobenzene 

Chloroethane 

Ghlorofoiin 

ci»Tl;2-D)chloroelhene 

Cyclohesone 

Dibromochloromelhane 

DicMorodinuoromethane (CFG 12) 

Bthylbenzene 

leopropylbenzene 

Methyl Teit Butyl Ether 

Methylene chloride 

Tetrachloroethene 

Tolueiie 

tnins-l,2-DkhIonjethene 

rrichloroethene 

lirnchloronuoromethane 

Hvinyi Chloride 

Kylenes (total) 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

chronic 

200&01 

5:00&<J2 

2,00E-O2 

7.00&02 

4.00E-03 

1.4dE,03 

2.ddE-02 

lEOEIQ 

l.OOE-02 

2JMB4B 

2.0q&01 

l.OOE-01 

1.00&01 

6.00E4)2 

1.00E412 

8.00E-02 

2.00E-02 

3.P0E-O1 

3.00E-03 

2.a0E-01 

mg/kg-d 

rng/kgKi 

mg/kgJ 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kgHi 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

2.00E-01 

5.00E-02 

2.00ED2 

7.00E-02 

4.0OE-(I3 

1.40E4I3 

2.P0E-02 

l.OOE-02 

l.OOE-02 

2.00E412 

2.00E4)1 

l.OOE-01 

1.00E<n 

6.00E-02 

1.00E02 

8.00E-02 

2.00E4)2 

3.00E-01 

3.00E-03 

2.00E-01 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

mg/kg-d 

m^kg-d 

mg/kg-d 

mg/kg-d 

liver 

blood system 

gastrointestinal system 

liver 

liver 

liver 

body weight 

liver 

kidney 

liver 

liver 

kidney 

blood system 

mortality 

liver 

body weight 

100 

300 

1000 

1000 

100 

1000 

100 

1000 

1000 

100 

1000 

3000 

1000 

1000 

30 

1000 

RSL 

IRIS 

RSL 

RSL 

IRIS 

IRIS 

IRS 

IRIS 

RSL 

IRIS 

IRIS 

iRis 

IRIS 

IRIS 

IRIS 

IRS 

IRS 

IRIS 

iRS 

IRS 

Dec^ 

Aug-02 

Dec-09 

Pec-09 

Apr-03 

IuI-91 

Jul-93 

Oct-01 

Dec-09 

Mar-9l 

Nov-95 

]un,91 

Aug-97 

Mar-88 

Mar-88 

Sep4)5 

Jan-89 

Aug-92 

Aug-00 

FeWB 

CRA 038443 (11) 
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TABLE B5a 

NON-CANCER TOXICITY DATA - ORAI/DERMAL ROUTE OF EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Clumicals Chronii/ OraiR/D OralR/D Oral to Dermal Adjusted Units Primary ComMneti Sources o/R/D: Dates o/R/D: 

qr Subchronic Value Units Adjustment Factor (I) Dertnal Target Uncertaint^odijgirig Target Organ Target Organ (3) 

Potential Concern K/DW Organ Factors (MM-YIO 

2-Melhylnaphthalene chronic 4.00&03 mg/kg-d 100% 4.00E-03 mg/kg-d respiratory system 1000 IRIS Dec-03 

}enzo(a)anthiacene - - - - - - - - - -
knzo(a)pyrene ~ - - - - - - - - -

Knzo(b)nuoranthene - - - - - - - - - -
Benzo(k)fluonnthene •- - - - - - - - -
I>is(2-Ethylhexy1)phthalate chronic 2.a0E-O2 mg/kg-d 100% 2.00E412 mg/kg-d liver 1000 IRIS May-91 

Dibenz(a,h)anthracene - - - - - - - - - -
lndeno(I,2,3-cd)pyrene - - - - - - - - - -
Naphthalene chronic 2.00E-02 mg/kg-d 100% 2.00E-02 mg/kg-d body weight 3000 IRIS Sep-98 

Meta/a 

Aliiminuin chronic i.aoE+00 mg/kg-d 100% l.OOE+00 mg/kg-d - - RSL Dec-09 

Antimony chronic 4.aOE-04 mg/kg-d 15% 6.00E-05 mg/kg-d mortality 1000 IRIS Feb-91 

Araenic chronic 3.Q0E-O4 mg/kg-d 100% 3.00E-04 mg/kg-d skin discoloration 3 IRIS Feb-93 

Barium chronic 2.aOE-01 mg/kg-d 7% 1.40E-02 mg/kg-d kidney 300 IRIS Jul-05 

Cadmium chronic 5.00E4)4 mg/kg-d 5% 2.S0E4I5 mg/kg-d proteinuria 10 IRIS Feb-94 

Cobalt chronic 3.a0&04 mg/kg-d 100% 3.00E-04 mg/kg-d - - RSL Dec-09 

Copper chronic 4;0OE-O2 mg/kg-d 100% 4.00E-02 mg/kg-d gastrointestina] system - HEAST Jul-97 

|nm chronic 7.Q0E-O1 mg/kg-d 100% 7.00Em mg/kg-d - - RSL Dec-09 

Lead - - - - - - - - -
Vlanganeee chronic 2.40E-<12 mg/kg-d 4% 9.60&04 mg/kg-d central nervous system 3 IRIS May-96 

Mercury chronic l:60E-04 mg/kg-d 100% 1;60&04 mg/kg-d - - RSL Dec-09 

Nickel chronic 2.00E-02 mg/kg-d 100%. 2.Q0E4)2 mg/kg-d body weight 300 IRIS Dec-96 

Selenium chronic 5.00E-03 mg/kg-d 100% 5.00E-03 mg/kg-d clinical selenosis 3 IRIS Sep-91 

Yanadium chronic 7.00E-03 mg/kg-d 2.6% 1.82&04 mg/kg-d mortality 100 HEAST Jul-97 

Zinc chronic 3.00E4n 
•s 

mg/kg-d 100% 3.00&01 mg/kg-d blood system 3 IRIS Aug-05 

CRA 038443 ai) 
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TABLE B.5.1 

NON-CANCER tOXICrtY DATA ORAi/DERMAL RODTE OF EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL STFE 

MORAINE, OHIO 

Ckenifcais CkronU/ OralRfD Oral RfD Oral'to Dermal Adjusted Units Pn'mary Combined Sources cfRfD: Dates ofRfD: 

of Siibchranic Value Unit* Adjustment Factor (1) Dermal Target |Uncerfninf|yMad(^is|g' Target Organ Target Organ (3) 

Potaitittl Concern R^O Organ Factora (MM-YY) 

PCBs 

Amrlor-1248(Pt:B-1248) - - - - •- - - - -r -
Aioclor-1254(PCB-1254) chronic 2.00E^ mg/kg-d 100% 2.00E^ mg/kg-d 300 IRIS N0Vr96 
Aroclor-1260(PCB-1260) - : - - - - - - - -

PesticfdSs 

Dieldiin duonic 5.00&05 mg/kg-d 100% 5.00E-05 mg/kg-d Uver 100 IRIS Sep-90 

Heptachlor chronic S.OOE-04 mg/kg-d 100% 5:00E-O4 mg/kg-d Ever 300 IRIS Mar-91 

Oiaxint/Fnrm 

Total TEQ chronic l.OOE-09 mg/kg-d 100% 1.00E<» mg/kg-d . - - RSL .Dec-09 

— - Not Available 

mg/kg-d - milligram pCT kilogram day 

SVOCs - Semi Volatile Organic Compounds 

VOCs - Volatile Organic Compounds • 

RfD - Reference Dose 

PCBs - Polychlorinated biphenyls 

(1) tiSEPA, Risk Assessment Guidance for Superfund, Volume 1; Human Health Evaluation Manual, Part E Supplemental Guidance for Dermal Risk Assessment EPA/540/R/99/005, July 2004. 

(2) Adjusted Dermal RfD = Oral RfD x Oral to Demul Adjustment Factor 

CRA 038443 (11) 
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TABLE B.5.2 

NON-CANCER TOXICITY DATA - INHALATION ROUTE OF EXPOSURE 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE OHIO 

Chemicals Chronir/ Value Units Primary Combined Sources ofSfC: Dates of RfC; 
of Subchronic Inhalation Target Uncertainty/Modifying Target Organ Target Organ (1) 

Potential Concern RfC Organ Factors (MM-YY) 

VOCs 

1,1-Dichloroethane - - - - - - -
1,1-Dichloroethene chronic 2.00E-01 mg/m' liver 30 IRIS Aug4)2 

1,2-Dichloroethane chronic 2.40E+00 mg/m' - - RSL Dec-09 

L4-Dich]orobenzene chronic 8.00E-01 mg/m' liver 100 IRIS Nov-96 

Benzene chronic 3.00E-02 mg/rn' blood system 300 IRIS Apr-03 

llBromoniethane chronic 5.00E-03 mg/m' gastrointestinal system 100 IRIS Oct-92 

Ichlorobenzene chronic 5.00E-02 mg/m' - - RSL Dec-09 

Chloroethane chronic 1.00E+(n mg/m' developmental effects 300 IRIS Apr-91 

Chloroform chronic 9.80E-02 mg/m' - - RSL Dec-09 
cis-'l,2-DldUoroethene - - - - - - -
Cyclohexane chronic 6.00E+00 mg/m' developmental effects 300 IRIS Sep-03 
Dibromochloromethane - - - - - - -
DidUorodifluoromethane (CFC12) chronic 2.00E-01 mg/m' body weight 10000 HEAST Jul-97 

Ethy (benzene chronic l.OOE+00 mg/m' liver 300 IRIS Mar-91 

bopropylljenzene chronic 4.00E-01 mg/m' kidney 1000 IRIS Aug-97 

MeOiyl Tert Butyl Ether chronic 3.00E+00 mg/m' organ weights 100 IRIS Sep-93 

Methylene chloride chronic l.OOE+00 mg/m' - - RSL Dec-09 

fetrachloroethene chronic 2.70E.01 mg/m' - - RSL Dec-09 

Toluene chronic 5.00E+00 mg/m' kidney 10 IRIS SepDS 

trans-L2-Dichloroethene chronic 6.00E-02 mg/m' - • - RSL Dec-09 
Trichloroethene - - - - - - -

Trichloiofluofoniethane chronic 7.00E-01 mg/m' mortality lUUUU HEAST Ju|-97 

Hvinyl Chloride chronic l.OOE-01 mg/m' liver 30 IRIS Aug^ 

•Xylenes (total) chronic l.OOE-01 mg/m' body Wright 300 IRIS FeWD 

CRA 038443 (11) 
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TABLE B.5j 

NON-CANcra TdxiGrrv DATA - INHALAHON ROUTE OF EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SlTE 

MORAINE, OHIO 

Chanicats Chmiiii/ Value units Primary Combined ' Sources o/R/C: Dates o/R/t: 
of Subchfonic Inhalation Tatget Uncettainty/Moi^ng • Target Otyan •Target Organ U) 

P.otmtial CoHcern SfC Organ Factors (MM-YY) 

SVOCa 

2-MethylhaphthaIene - - - - . - - -
Benzp(a)antiiTacene - - - - - - -
Benzp(a)pyrene - - - - - -
Benzo(b)fluoranthene - - - - - - -
Benzo(k)fIuoranthene - - -- - - - Hi 

||bis(2-Ethylhexyl)phthalate - - - - - -
|Dibenz(a,h)anthracene • - - - - - - -
lndeno(l,23-cd)pyrene - - - - - - -
Maphthalene chronic 3.00E-03 mg/m' body weight .3000 IRIS Sep48 

Mftols 

Aluminum chronic 5.CI0E-O3 mg/m' - - RSL Dec-09 
Antimony - - - - - - -
Arsenic chronic 1.50E-05 mg/m' - - RSL Dec-09 

Barium chronic 5.00E-04 mg/m' kidney 1000 HEAST JuW 
Cadmium chronic l.OOE-05 mg/m' - - RSL Dec-09 

Cobalt chronic 6.00E-06 mg/iTi' - • - RSL Dec-09 
Copper - -• - - - -
^n - - - - - — -r 

Lead - - - - - - -r 

Manganese chronic 5.00E-05 mg/m' centra! nervous system 1000 IRIS Dec-93 

Mercury chronic 3.0064)4 mg/m' centra! nervous system 30 IRIS Jun-95 1 
Nickel chronic 9,00E-05 mg/m' - - RSL Dec-09 

Selenium chronic 2.00602 mg/m' - — RSL Dec-09 
Vanadium t - - - - - • -

' 

GRA 038443 (11) 

# 



# P«ge3of3 

TABLB B.5 J 

NON-CANCER TOXICITY DATA - INHALATION ROUTE OF EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE OHIO 

Chemicals Chronit/ Value Units Primary Combined Sources of RfC: Dates ofl^: 
of Subchronic Inhalation Target Uncertainty/Modifying Target Organ Target Organ (1) 

Potential Concent RfC Organ Factors CMM-YY) 

PCfls 
Aroclor-1248 (PCB-1248) - - - - - - -
Aroclor-1254(PCB-1254) - - - - - - -
Aroclor-1260 (PCB-1260) ~ 

Pesticfdes 
Dieldrin _ , _ _ 

Meptachlor - - - -- - - -

Total TEQ chronic 4.00E-08 mg/m^ — — RSL Dec-09 

Notes: 
— Not Available 
mg/m' - mSligrain per cubic meter 

SVOCs - Semi Volatile Organic Compounds 
VOCs - Volatile Organic Compounds 
RfC - Reference Concentration 

CRA 038443 (11) 



TABLE B.t.1 

CANCER TOXICnY DATA - ORAVPERM AL ROUTE OE EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

PagelofS 

CHenacalt j Oral CttMor Slope Factor Oral to Dermal AdJustedDermal iinito Weight of Eoidenc^ Sources o/CSF Pain o/CSF (3) • "/ Adjuetment Cancer Slope Factor (2) Cancer GuldeHne (MM-YY) 

PoSmtiaiCmutm Factor a> Deecrlptton 

VQCt 

^^Dichloinethaiie ,5.roE03 100% 5,7DE-03 (mg/kg-day) C RSL Dec-09 

Ll-rDichloroethene - rr - - C -
L2'iDich1oniettiane 9.1DE4)2 100% ftlOEdtt (ing/kg-day)"' B2 IRIS Jan-91 

O-Dichlorobeniehe 5.40E-a3 100% 5.40&03 (mg/kg-day) ' - RSL Pec-09 

ieniere 
flaw am a aiata 

5.50E-02 100% 5.50&02 (mg/kg-day)-' A 
n 

IRIS Jaii-OO 

loiuiiioineuWuie 

Chlorobenzene _ _ _ _ 
u 

p 
Ctiloroethane -- - - - - - - -
ClOoiofoiiii 3.10E412 100% 3.10E-02 (mg/kg-day) ' B2 RSL Dec^)9 

- - - - D - -
Cyclohexane - - - - - - -

khbromocliloToinethane 8.40E4I2 100% 8.40E4)2 (mg/kg-day) C IRIS Jan^92 

Skhloiodifluoromelhane (CFC12) - - - - - - -
Bthylbetizene 1.10E-a2 100% 1.10&02 (mg/kgHlay)-' - RSL Dec-09 

bopropylbenzene -• - - D -
Methyl Tert Butyl Ether 1.80E-03 100% 1.80EE3 (mg/kg-day) ' - RSL Dec-09 

Methylene chloride 7.50E-03 100% 7.50E-03 (mg/kg-day) ' B2 IRIS Feb-95 

5.40E-01 100% 5.40E-01 (mg/kg-day) ' - RSL Dec-09 

Toluene - - - - - - -
trans-l,2-Dichlofoelhene - - - - - - -
Trichloroethene 5.90E-03 100% 5.90E-03 (mg/kg-day) - RSL Dec:09 

rtichlorofluotomethane - - - - - -
VihylChloride 7.20&01 100% 7.20E-01 (mg/kg-day) ' A IRIS Aug-00 

Xylenes (total) 

" 

CRA 038443 (il) 
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TABLE B.M 

CANCER TdXiCItY DATA - ORAI/DERM AL ROUTE OF EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Chemicals Oral Cancer Slope Factor Oral to Dertnal Adjusted Dennal Units Weight o/Eviaet$e9^ Sources ofCSF Dates of CSF (3) 

«! Aifustment Cancer Slope Factor (2) Cancer Guideline (MM-YY) 

Potential Concern Factor (1) Description 

SVOCs 

I-Methylnaphthalene - - - - _ - -
]enzo(a)anthracene 7.30E4)1 100% 7.30E4I1 (mg/kg-day) ' B2 RSL Dec-09 

)enzo(a)pyrene 7.30E+00 100% 7.30E400 (mg/kg-day) B2 IRIS Nov-94 

Beiuo(b)nuoranthene 7.30E-01 100% 7.30E-01 (mg/kgrday) B2 RSL Dec-09 

Ieiizo(k)nuDTanthene 7.30E4)2 100% 7.30E-02 (mg/kg-day) ' B2 RSL Dec-09 

>ia(2-Elhylhexyl)phthalate 1.40E-02 100% 1.40E-02 (mg/kg-day) ' B2 IRIS Feb-93 1 
Dibenz(a,h)anthracene 7.30E400 100% 7.30E+00 (mg/kg-day)-' B2 RSL Dec-09 1 
lndeno(l,23-cd)pyrene 7.30E-01 100% 7.30E4)1 (mg/kg-day) ' B2 RSL Dec-09 

^laphthalene - - - - C - -

Mefala 

fcr l.SOE+00 100% 1.50E+00 (mg/kg-day) ' A IRIS Apr-98 

MIIUIII - - - D -
cadmium - - - - B1 - -
Cobalt - - - - - -
Copper - - - • - D - -
Iron - - - - . - . - -
Lead - - - - B2 - -
Manganese - - - - D - -
Mercury - - - - D - -
Mickel - - - - - -
Selenium - - - - D - -
Vanadium - - - _ - -
Zinc — — — — D -

" 

CRA 038443 (11) 
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TABLE B.6.1 

CANCER TOXiCrTY DATA - ORAiyDERMAL KOUTE OF EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Chemtcab 

of 

Potential Conem 

, Oral Cancer Slope Factor Oral to Dermal 

Aifustment 

Factor a> 

Adjusted Dermal 

Cancer Slope Factor Q) 

UniU Weight Evidence 

Cancer Guideline 

Deeciiption 

Sources o/CSF Dales o/CSF (31 

(MM-m 

KBs 

Aroclor-1248(PCB-1248) 

Atoclor-1254 (PCE.1254) 

Aroclor-1260 (PCB-1260) 

2.aOE+00 

2.q0E+00 

2.00E4<IO 

lOOX 

lOOX 

100% 

2.(Xm^Q0 

2.00E+00 

l-OOE+OO 

(mg/kg-day) 

(mg/kg-day) ' 

(mg/kg-day) ' 

B2 

B2 

B2 

IRIS 

IRIS 

IRIS 

Jur»-97 

Jun-97 

Jun-97 

Peetiddee 

Dieldrin 

Heptachlor 

1.60E+01 

4.50E+00 

100% 

100% 

1.60E+01 

450E+00 

(mg/kg-day)-' 

(mg/kgKiay) ' 

R2 

B2 

IRIS 

IRIS 

Jul-93 

Jul-93 

Mottas/Ftifrras 

Total TEQ 1.30E+05 100% 130E+05 (mg/kg-day) B2 RSL Dec4» 1 

Hetes. 
--Not Available 

mg/kg d- miUigram per kilogram day 

SVOCa - Semi Volatile Organic Compounds 

VOCs - Volatile Organic Compounds 

CSF - Cancer Slope Factors 

PCBs - Polychlorinated biphenyls 

TEQ - Toxicity Equivaleirt 

(1) USEPA, Risk Assessment GuidaiKe for Superfund, Volume 1: Human Health Evaluation Manual, 

Part E Supplemental Guidance for Dermal Risk Assessment, EPA/540/R/99/005, July 2ix)4. 

USEPA, Technical Guidance Manual Risk Assessment Assessing Dermal Exposure from Soil, 

EPA/903-k-95^, December 1995. 

(2) Adjusted Dermal CSF = Oral CSF / Oral to Dermal Adjustment Factor 

EPA WHM ofEvUaa aassfficatrVm •• 

A - Known Human carcinogen 

B1 r Probable human carcinogen - irxlicates that limited human data are available 

B2 - Probable human carcinogen - indicates sufficient evidence in animals 

and inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classiflable as a human carcinogen 

E - EviderKe of noncardnogenidty 

CRA 038443 (II) 
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TABLE B.6.2 

CANCER TOXICITY DATA - INHALATION ROUTE OF EXPOSURE 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Chemicab Unit Risk Units Weight of Evidence/ Sources of URF 1 Dates of URF a) 
of Factor Cancer Guideline (MM-m 

Potential Concern Description 1 
VQCs 

1,1-Dichloroethane 1.60E-03 (mg/m') C RSL Dec-09 
1,1-DichIoroethene - - C - -
1,2-ENchloroethane 2.60E-02 (mg/m') •' B2 IRIS Jan-91 

1,4-Dichlorobenzene 1.10Efl2 (mg/m^ •' - RSL Dec-09 

Benzene 7.80E4)3 (mg/m') A IRIS Jan-00 
Bromomethane - - D - -
Chlorobenzene - - D - -
Chloroethane - - - - -
Chloroform 2.30E4)2 (mg/m') B2 IRIS Oct-01 
cis-l,2-Dichloroethene - - D - -
Cyclohexane - - - - -
Oibromochloromethane 2.70E-02 (mg/m^ •' C RSL Dec-09 
Oichlorodifluoromethane (CFC12) - - - - -
Ethylbenzene 2.50E-03 (mg/m') - RSL Dec-09 
Isopropylbenzene - - D - -
Methyl Tert Butyl Ether 2.60E-04 (mg/m') - RSL Dec-09 

Methylene chloride 4.70E-04 (mg/m') •' B2 IRIS Feb-95 

retrachloroethene 5.90E-03 (mg/m') •' - RSL Dec-09 
||rbluene - - - -
l|tians-l,2-Dichloroethene - - - - -
[fiichloroethene 2.00E^ (mg/m') •' - RSL Dec-09 

Hvinyl Chloride 4.40E^ (mg/m') •' A iRlS Aug-00 
llxylenes (total) "" — — — 

CRA 038443 (11) 
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TABLE B.6.2 

CANCER TOXICITY DATA - INHALATION ROUTE OF EXPOSURE 
SOUTH DAYFON PUMP AND LANDFILL SITE 

MORAIN^OHIO 

Chemicak Unit Risk Units Weight of Evidena/ 
Factor Cancer Guideline 

PotaitialConcem Description 

SVOCs 

Z-MeOiyliiaph^Iene - - -
3eiizo(a)antIiracene l.lOE-01 (ing/m') •' B2 

3enzo(a)pyi^ l.lOE+00 (mg/ m') •' B2 

9enm(b)fluoranthene l.lOE-01 (ing/m') •' B2 

1.10E4n (mg/m') B2 

I>is(2-Ethylhexyl)plithalate 2.40E-03 (mg/m') B2 

Dibeiu^a>h)anthi:acene 1.20E+00 (mg/m') •' B2 

[ndeno(l,2^rcd)pyTene 1.10&01 (mg/m') •' B2 

Naphthalene 3.40E-02 (mg/m') C 

Metals 

Aluininuin - - -
Ahtimony - - -
Anenic 4.30E+00 (mg/m') A 

Harlum - - D 

Cadmium 1.80E+00 (mg/m') B1 

Cobalt • - -
Copper - - D 

Iron - - -
Lead • - - B2 

Manganese - - D 
Mercury - - D 

Nickel 2.66E-01 (mg/m') -
jelenium - - D 

Yaiudium - - -
Zinc . ~ D 

Sources ofURF 

RSL 

R5L 

RSL 

RSL 

RSL 
RSL 
RSL 

RSL 

IRIS 

IRIS 

RSL 

Dates ofURF (1) 
(MM-YY) 

Dec-09 

Dec-09 

DecJCB 

Dec-09 

Pec-09 

Dec-09 

Dec-09 

Dec-09 

Apr-98 

Jun-92 

Dec-09 

CRA 038443 (11) 
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TABLE B.6J 

CANCER TOXICITY DATA INHALATION ROUTE OF EXPOSURE 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINR,OHIO 

Chemicals 

of 
Potential Concern 

Unit Risk 

Factor 

Units Weight of Evident^ 

Cancer Guideline 
Description 

Sources of URF Dates of URF (1) 
(MM-YY) 

PCBs 

Arodor-1248 (FCB.1248) 5.70E-01 (mg/m') •' 32 IRIS Jun-97 

Aroclor-1254 (PCB-1254) 5.70E-01 (mg/m') •' 32 IRIS Jun-97 

Aroclor-1260 (PCB-1260) 5.70E-01 (mg/m') 1 32 IRIS Jun-97 

Pesticides 

llDieldrin 4.60E-K)0 (mg/m') •' 32 IRIS Jul-93 

Leptachlor 1.3OE-f00 (mg/m') •' B2 IRIS JuI-93 

ITotal TEQ 3.80E+04 (mg/m') 32 RSL Dec-09 

Notw; 
-••Not Available 
mg/iri' - milligram per cubic meter 

SVOCs - Semi Volatile Organic Compounds 

VOCs Volatile Organic Compounds 

URF - Unit Risk Factors 

PCBs - Polychlorinated biphenyls 

TEQ - Toxicity Equivalent 

(1) Integrated Risk Information System (IRIS) Database, February 2010. 

Note: dates of URF provided is the last revision date of the IRIS toxicity data provided (http://cfpub.epa.gov/fKea/iris/ihdex.cfni?fuseaction=iris:showSubstanceList). 

Regional Screening Level Table (RSL) Master, December 2009. 

Health Effects Assessment Summary Table (BEAST), July 1997. 

EPA Weirht of Evidence Cfassificaftow: 

A - Known Human carcinogen 

CRA 038443 (11) 

http://cfpub.epa.gov/fKea/iris/ihdex.cfni?fuseaction=iris:showSubstanceList


TABLE B;7.1.CT 

CAUrULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS FOR CURRENT/ FUTURE ON STFE TRESPASSER 

CENTRAL T^ENCY 

SOUTH DAYTON DUMP AND LANDnLL SITE 

MORAINE OHib 

Pkgeiof4 

keiurio Timeframe: Current/Fuhirc 

Renptor l\>inibiti6n: Oh Site Traspa^ 
Adoleaceht 

MeMum Exposure Exposure Exponm Cfceiufculsc^ EPC Caiuxr Kilt Cpioilatlaiu Non-Camar Rataid CmlcuUHmu 1 Medium Point Rmifr PormffalCoHcmi Vefiie UnlH f«tafa)4EipasvK CoinmtraHmi CSFAImtRisk Caiiccr II Ifffolce^xposura Coiicmfnaffpii Hazard 
Vafiie Uirili Vdlut Huffs Kialb 1 II Units Value i/MftS QHoh'ent 

n SoiiCas Ambient Air On Site Inhalation Benzene 131E+00 Mg/m' 9.16E-fl7 •mg/m' 7gOE4n (mg/inV 7.14E709 6A1E-06 mg/m' 3J00E-Q2 mg/m' 2.14634 

Etiiylbeiueene 3S0E+00 pg/m' Z67E-06 mg/m' 2J0E4D (mg/m')' 6.67&09 ' 137E.05 mg/m' 1306+00 mg/m' 137M 

Naphthalene 4A1E412 pg/m' 3.10E^ mg/m' 34DE4a (mg/m')-' liOSWB Z17E-07 mg/m' 330633 mg/m' 7Z2E-05 

4.68E-K)0 Mg/m' 3:28E«6 mg/m' 2D0ET03 (mg/nt')' 657E-09 Z30EO5 mg/m' - mg/m' NC 

Vinyl chloride 5S8E^ Mg/m' 4.12E4I7 mg/nf 4140E-a3 . (mg/m")-' 131E.09 ZS9E-06 mg/m' 130631 mg/mi' Z89E-05 

Bxpi Route Total' 2.32E^ 333E34 

wposurePbint Total 
-r—i—l 

232B4» 333E34 

Medium Totid 

232E-PB 

232B0B 

3336-04 

333E34 

SurfmSoU Surface Soil On Site Ingestion BenzD(a)anthracene 3.13E-K)3 »g/kg 6J9E-08 mg/kg-d 7.30&01 (mg/kg-d)-' SJOOEM 432E417 mg/kg-d - - mg/kgHl NC 

BenzD(a)pyi«ie 1.60E+03 3.52E-08 mg/kg^ /JOE-KIQ (mg/kg-d)-' 257E^ Z46E417 mg/kgd - mg/kg-d NC 

Benzo(b)nuorantiiene 3.69E+03 PS/kg gl2E4M mg/kg-d 7.30E4n (img/kg-d)' 5.93E4B 5.68E-07 mg/kg-d a mg/kg-d NC 

I.43E+03 Pg/kg 3.14E4B mg/kg.d 7.30E4)2 (mg/kg-d)-' 230E09 2Z0E^ mg/kg-d - mg/kg-d NC 

438E-KI2 Pg/kg 1.01 E4H mg/Vg-^l 7.30E+00 (mg/kgKl)-' 736E-0B 7.05&0B mg/kg-d mg/kg-d NC 

lndeno(l»23-cd) pyrene 132E-HI3 Pg/kg 2.91E-08 ing/kg-d 730E-01 (ing/kgd)-' Z13E4« 2J04&O7 m^kg-d •- mg/kg-d NC 

732E-K)6 Pg/kg 1.61E-01 mg/kg.d (mg/kg-d)-' NC 1.136:03 mg/kg^l 1306+00 mg/kg-d 1 niun 732E-K)6 Pg/kg 1.61E-01 mg/kg.d (mg/kg-d)-' NC 1.136:03 mg/kg^l 1306+00 mg/kg-d i.uc-ua 

Antimony 3.916+04 Pg/kg 8.6DE-07 mg/kg^l - (mg/kg-d)-' NC 6.02E-06 mg/kg-d 4.00E34 mg/kg-d 130RO2 

Arwnic 5.13E+04 Pg/kg 1.13&06 mg/kg-<l 1.50E+00 (mg/kg-d)-' 1.69&06 7.91&06 mg/kg-d 3.00^ mg/kg-d 2.646-02 

Barium 6.60E-K)6 Pg/kg 1.45E4)4 mg/k^d - (mg/kgd)-' NC 1.D2E4B mg/kg-d Z00631 mg/kg-d 5.09633 

Cadmium 7.72E+03 Pg/kg 1.7DE4I7 mg/kg-d - (mg/kg-d)-' NC 1.19Ei)6 mg/kg-d 5.006-04 mg/kg-d Z38E33 

Cobalt li)5E+04 Pg/kg 23\Erar mg/kg-d - (mg/kgd)-' NC 1.62&06 mg/kg-d 3.00E4H mg/kg-d 5396-03 

Copper 933E+07 Pg/kg ZIO^ mg/kgd - (mg/kg-d)' NC 1.47E4)2 mg/kg-d 4.00&02 mg/kg-d 167631 

Iron 330E+07 Pg/kg 836E4)4 mg/kgd - (mg/kg-d)-' NC SDSE-dS mg/kg-d 7.006-01 mg/kg-d 836633 

Lead 331E-KI6 pg/kg 7.73^ mg/kg-d - (mg/kgd)-' NC 5.41E4M mg/kg-d r- mg/kg-d NC 

334E+05 Pg/kg 8.45E-a6 mg/kgd (mg/kg-d)-' NC 5.91E-05 fn9 mg/kg-d jgcKjn 334E+05 Pg/kg 8.45E-a6 mg/kgd (mg/kg-d)-' NC 5.91E-05 mg/Kg-q mg/kg-d z.eoc-u9 

Nickel 2.67E+05 . Pg/kg 5g9E4)6 mg/kg-d - (mg/kg^-' NC 4.12E4I5 mg/kg-d Z00E32 mg/kg-d Z066-a3 

Vatudium 3.97E+04 Pg/kg 8.74E4)7 mg/kg-d - (mg/kg-d)-' NC 6.1}E4)6 mg/kgd 7.00E-03 mg/kg-d 8.74E34 

Zinc i08E-K)6 Pg/kg 4.S8E-b5 mg/kg-d - (mg/kg-d)-' NC 3.21 E4)4 mg/kg-d 3.00631 mg/kg-d 1:07E33 

Aroclor-1246 (PCB^1248) 1.63E+03 Pg/kg 3.59^)8 mg/kgd lOOE+00 (mg/kg-d)-' 7.19E08 2J2E-a7 mg/kg-d r- mg/kg-d NC 

AroclorTl254 (KJB.1254) .830E+02 Pg/kg 1.83E4)8 mg/kg-d ZOOE+OO (mg/kg-d)-' 3.656-08 128E-07 mg/lig-d 2306-05 mg/kg-d 6396-03 

Aroclor-1260(K:B-1260) 5.54E+02 Pg/kg 1.22E4)8 mg/kg-d ZOOE+00 (mg/kg-d)-' Z44E-0B 8538-08 mg/kg-d - mg/kg-d NC 

Total TEQ 130E-02 Pg/kg Z64E-13 mg/kg-d 1.30E+05 (mg/kg-d)-' 3.43E4S lg5E-12 mg/kg-d 1306-09 mg/kg-d 1356-03 

Exp. Route Total 232E06 . 4.46E31 

GRA 038443 (11) 
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TABLE B47.I.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/ FUTURE ON SITE TRESPASSER 

CENTRAL TENDENCY 

SOUTH DAYJON DUMP AND LANDHLL SITE 

MORAINE OHIO 

irioTimefnine: Current/Future 

Receptor Population: On Site Trespasser 

leceptorAge: Adolescent 

Merfium Ezpoiurr Exposurt Exposure Ckemicmbef EPC Caucer Rfsl: Colcufatfoiis NonrCanrer Hazard Calculations 

Merfiififf Point Route PoteMh'af CoHcem Value Unite Intake^Exposure Contentration CSF/UmTRIsIc Cancer intak^^Expoeure Concentration SflVRfC Haxmrd 

Value l/HffS Value llnUt Risk Value Units Value iiiriti QuoHent 

Surface Soil On Site Derma! BenzD(a)anthracene 3.13E-K)3 Mg/kg 1.40E-08 mg/kg-d 730E-01 (nyVg-J)' 1.02E-a8 9.7BE-08 mg/kgd - mg/kgd NC 

Benzo(a)pyrene r60E'KJ3 Mg/kg 7.13E-09 mg/kg-d 730E+00 (mg/kg-d)' 5.21 &08 4.99^ mg/kgd - mg/kgd NC 

Benzo(b)fluoranthene 3^E+03 Mg/kg 1.65E-0e mg/kg-d 7J0E-01 (mg/kg-d)-' 1.20E-fS 1.15E4J7 mg/kgd - . mg/kgd NC 

Benzo(k)fluoranthene 1.43E+03 Mg/kg 6.3aE-09 mg/kg-d 7.30E-02 (mg/kg-d)-' 4.66E-10 4.46E4B mg/kgd - mg/kgd NC 

4J8E+02 Mg/kg Z04E-f)9 mg/kg-d 7.30E+00 (mg/kg-d)-' 1.49E^ 1.43E.08 mg/kgd - mg/kgd NC 

Indeno(i;L3-cd) pytene 132E-KG Mg/kg 5.91E4)9 mg/kg-d 7.30E-01 (mg/kg-d)-' 4318-09 4.14E-fl8 mg/kgd - mg/kgd NC 

Aluininum 7.32E+06 Mg/kg Z51E-06 mg/kg-d - (mg/kgd)-' NC 1.76E4)5 mg/kgd I-OOE-KH mg/kgd 1-76E-0S 

Antimony 3.91E+04 Mg/kg 134E-fn mg/kg-d - (mg/kgd)-' NC 939E4B mg/kgd S.OOE® mg/kgd 1.57Ed3 

Arsenic 5.13E+04 Mg/kg 539E418 mg/kg-d 1.50E+00 (mg/kg-d)-' 7.93E4B 3.70E-07 mg/kgd 3.00E-M mg/kgd 1.23M3 

Barium 6.60E-H)6 Mg/kg Z27&06 mg/kg-d - (mg/kg-d)-' NC 1.59E-05 mg/kgd 1.40E-a2 mg/kgd 1.13E-0a 

Cadmium 7.72E+03 Mg/kg Z65E-10 mg/kgrd - (mg/kgd)-' NC 1.86E4I9 mg/kgd 2J0Ed5 mg/kgd 7.42E-05 

Cobalt 1.16E-K>4 Mg/kg 3.61E-09 mg/kg-d - (mg/kgd)-' NC Z52F.-08 mg/kgd 3.00EM mg/kgd B.41E4)5 

Copper 933E+07 Mg/kg 3.27E4)5 mg/kg-d - (mg/kgd)-' NC Z29E-04 mg/kgd 4.00E-a2 mg/kgd 5.73&03 

Iron 3A0E+07 Mg/kg 130E-« mg/kg-d - (mg/kgd)-' NC 9.13E-a5 mg/kgd 7.ME-01 mg/kgd 1.30E-04 

Lead 3J1E+06 Mg/kg 1Z1E-06 mg/kg-d - (mg/kgd)' NC &44E4)6 mg/kgd - mg/kgd NC 

3MEHB Mg/kg 1.32E-07 (mg/kgd)-' KIP 9.22E-07 mg/kgd 9.60E-04 mg/kgd OM R.m 3MEHB Mg/kg 1.32E-07 (mg/kgd)-' niv- 9.22E-07 mg/kgd 9.60E-04 mg/kgd 

Nickel 2.67E+05 Mg/kg 9.18E-08 mg/kg-d - (mg/kgd)-' NC 6.43E4)7 mg/kgd Z00Ed2 mg/kgd 3.218415 

Vanadium 3.97E^ Mg/kg 1J6E4n mg/kg-d - (mg/kgd)' NC 9.54E4B mg/kgd 1.82&04 mg/kgd 5.248-04 

Ziiic 2i)8E-»06 Mg/kg 7.15E-07 mg/kg-d - (mg/kgd)-' NC 5.00E4)6 mg/kgd 3.00E-(n mg/kgd 1.67E415 

Aioclor-1248 (PCB-1248) 1.63E+03 Mg/kg 735E-09 mg/kg-d zooE-00 (mg/kgd)-' 13784)8 5A9E-08 mg/kgd - mg/kgd NC 

ArDClor-1254 (PCB-1254) 830E^ Mg/kg ,3.99E-09 mg/kg-d zooE+00 (mg/kgd)-' 7.98Er09 2.798-08 mg/kgd ZOOE-OS mg/kgd 1308413 

Aroclor-1260(PCB-1260) 554E+02 Mg/kg Z66E-09 mg/kg-d 2.00E+00 (mg/kgd)-' 533E-P9 1368-08 mg/kgd - mg/kgd NC 

Total TEQ 130E-a2 Mg/kg 4.12E^14 mg/kg-d 1.30E+05 (mg/kgd)-' 5.36E-09 2388-13 mg/kgd I.00Ed9 mg/kgd 23SE4M 

lExp. Route Total || 2.0BE-07 1328-02 

Exposure Point Total 2.53E-06 439E4n 

Exposure Medium Total ZS3Er06 439E4n 

CRA 038443 (11) 



P»8e3of4 

TABLE B.7.1.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS FOR CURRENT/ FUTURE ON SITE TRESPASSER 

CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDFaL SITE 

MORAINE OHIO 

Scenario limefiimie; Cuirerit/ Fiiture 

Receptor T^ulalion: On Site Tnspseer 
leceptor-Age:. Adoleaccnt 

Merftem EiposHrir Expom Exposure GIvniiMlsq/ EPC CmnarRUkemlaiUitioiu 

Mcdiioff Point Rmtle Po^timtCanciru ValM UMIs Intmkp^Expomre Con^trmiiom C^/UNftRisI: Oncer iKfalt^&pasiim Cdnceiftniribii Hazard 

Vmtne Ufiirs Vahfs Utiita RfsA: Vahfc Um'ls Vafue i/Hifa Qufffiear 

Surface Soii Ambient Air Oh Site Inhalation Baizo(a)anthracene 3.13E+03 Mg/kg 1,61E-12 mg/m* 1.10501 (mg/ffl') ' ' 1.78513 1.13511 mg/m' - mg/m' NC 

Ben2o(a)pyfene 1.60E+03 Mg/kg 8;24E-13 mg/m' 1.10E4pD (mg/m')' 907E-13 5.77512 mg/m' - mg/m' NC 

Benzo(b)nuoranthene 3i9E+ra Hg/kg 2.56&09 mg/ra? 1.10501 (mg/m^"' Z81E-10 1.79508 mg/m' - NC 

Benzo(k)fluoranihene 1A3E403 Kg/kg 7J7frl3 mg/m' i.ioE^n (mg/m')' 8.HE-14 5.16E-12 mg/m' - mg/m' NC 

4.58E+02 Mg/kg 2.36E-13 mg/pn* 1:20E-K)0 (mg/mV 183513 1.65512 mg/m' ^ - mg/m' NC 

Ihdno(i;2>cd) pyrene 1J2E+03 Mg/kg 6S3E-13 mg/m' 1.10501 (mg/m^-' 7S1514 4.7BE'12 mg/ir? - mg/m' NC 

732BH16 Mg/kg 3.7854)9 mg/m' (mg/m')' NC 164E-08 me/m' 500503 mg/m* 539E-06 732BH16 Mg/kg 3.7854)9 mg/m' (mg/m')' NC 164E-08 mg/m 500503 mg/m* 539E-06 

Antimony 3.91E+04 Mg/kg Z02R-11 mg/m' - (mg/m')-' NC 1.41ErlO mg/m* - mg/m' NC 

Arsenic 5,13E-K)4 Mg/kg Z65E-11 mg/m' 4J0E+00 (mg/m')' .1.14510 TS5510 mg/m' 1.50505 mg/m' 114505 

Bariiini fi.MEHK Mg/kg 3.41509 mg/m' - (mg/m')-' NC 138E-06 mg/m' ' 5.00E.04 mg/m' 4.77E-a5 ' 

Cadmium 7.72E-K)3 Mg/kg 3.98E-12 ihg/m' ISOE+OO (mg/m')-' il7512 Z79E-11 mg/m' 1.00505 mg/m* 2.79E^ ' 

Cobalt \smMn Mg/kg . 5.42E-11 mg/m? Img/n^"' NC 3.79E-11 mg/in? 6.00^ mg/m' 632E^ r 

Copper 953E-HJ7 Mg/kg 4.92E-08 mg/m' - (mg/m')-' NC 3.44E4)7 mg/m' - rrig/m' NC. ' 

Iron 3SDEH)7 Mg/kg 1.96508 ihg/m' - (mg/m')-' NC 1;37E4)7 m^m' . •- mg/m' NC 

Lead 3.51E+06 Mg/kg 1.81E-09 mg/m' - (mg/m')-' NC 1.27E4)6 mg/m' - mg/m' NC 

Manganese 3S4E'K)5 Mg/kg 1.985-10 mg/m' - (mg/m')' NC 1.39509 mg/m' 5.00505 mg/m' 177H-05 

Vanadium 3.97E+04 Mg/kg ZD5511 mg/m' (mg/m')-' NC 1.43510 mg/m' - mg/m' NC 

Zinc 2i»E-H)6 Mg/kg 1.07509 mg/m' - (mg/m')-' NC 7.52509 mg/m' - mg/i^ NC 

Aroclor-1248 (PCB-1248) 1.63E-H)3 Mg/kg 8.42513 mg/m' 5.7D501 (mg/m')' 4S0513 5.90512 mg/m' - ' mg/m' NC 

ArDclor-1254 (FC8-1254) 8J0E+02 Mg/kg 4.28513 mg/m' 5.70501 (mg/ir?)' 144E^13 3410512 mg/m' - mg/m' NC 

Aroclor-1260 (PCB-1260) 5J4E+02 Mg/kg 2S6513 mg/m' 5.70E4n (mg/m')-' 1A3513 100512 mg/m' - mg/m' NC 

Total TEQ 1.205:02 Mg/kg 6.19518 mg/m' 3SDB+D4 (mg/m')-' 135513 433517 mg/m' 4.D050B mg/m' i;0B5O9 

Exp. Route Total 4.05510 102504 

Exposure Point Total 4.05510 102504 

H RExposure Medium Total 4.05510 102504 

B Medium Tola! 253E-06 4159501 

CRA 038443 (11) 



TABLEB.7.1.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/ FUTURE ON SITE TRESPASSER , 

CBNHIAL TENDENCY 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

P>ge4a(4 

xxiiario Timeframe: Current/Future 

teceptor Population: On Site Treapeaser 

Medium Expoemn Exponrr Exponire CJhamlailsc^ EPC CmcvrRultCafcHfaffoMS Noit-CsMcer Hazard CalcubHofU 

Medium Point ROHIC PofentiafCoNceni Valw Units CSI^mfRulc Caiuer Hazard 

Vmiue Ifirifs Value l/mfs Risk Value Units Value Units QHofieRr 

Sediment Sediment On Site Ingestion Benzo(a)anthracene 150E+a3 M8/it8 330E-aB mg/kgKl 7.30Er01 (mg/kg-ri)' ZAlE-m 2J1E-07 mg/kgd - mg/kg-d NC 

Bcnzo(B)pyrene lAOE+OJ Pg/Vg 3.96^ 7.3{)EH» (mg/kg-ri)' 2SI9E-m 2.77E-07 mg/kgd - mg/kg-d NC 

BenzD(b)fluoranlhene i50E+03 MgAg 5.50E^ mg/kg-d 730E-01 (mg/kg-d)' 4.D2E-06 3A5E-07 mg/kgd - mg/kg-d NC 

4:8gE+02 Pg/kg l.O6E-0e mg/kg-d 7i0E+€O (mg/kg-d)' 7.71E4B 739E4B mg/kgd - mg/kg-d NC 

indeno(l,2>ct]) pyrene i:90E+a3 Pg/kg 4.16E^ mg/kg-d 7.30E41 (mg/kgrd)' 3;05E-fl8 1WE4)7 mg/kgd mg/kg-d NC 

Arsenic 1.26E404 Pg/kg 2.77B^ mg/kgKl 1.50E+00 (mg/kg-d)' 4.16E-07 1.94E-06 mg/kgd 3.00E-04 mg/kg-d 647E-03 

Cobalt 6.70E+03 Pg/kg 1.47E4I7 mg/kg^ - (mg/kg-d)-' NC i:03E-06 mg/kgd 3.00E-04 mg/kg-d 3.44E-a3 

Iron 1.35E+07 Pg/kg Z97t04 mg/kg-d - (mg/kg-d)-' NC 2.08E^ mg/kgd 7.00E-01 mg/kgKl Z97E-fl3 

Manganese 5.45E-K)5 pg/kg 1.20&05 mg/kgHl - (mg/kg-d)-' NC &39E-05 mg/kgd 2.40E-02 mg/kg-d 3.50E-a5 

Aioc|Dr-1254 (PCB-1254) 6.60E-K)2 Pg/kg 1.45E4B mg/kgrd 2.00E+00 (mg/kg-d)-' 2.90&a 1JJ2E-07 mg/kgd iOOErOS mg/kg-d 5.08E-03 II 
Exp. Route Total II 9.06&4)7 Z1SE-02 

Dermal Benzo(a)anthracene lJOE+03 Pg/kg 6.69E-09 mg/kg-d 7J0E-OI (mg/kg-d)-' 4A9E^ C69E-08 mg/kgd - mg/kg-d NC 

, lJOE+03 Pg/kg B.03E-09 mg/kg-d 7.30E+00 (mg/kg-d)-' 5A6E4B 5.62E-0B mg/kgd - mg/kg-d NC 

Benzo(b)fluoranthene 2.50E+03 pg/kg 1.12&0B mg/kg^ 7.30E4)1 (mg/kg-d)-' S.UE439 7A1E^ mg/kgd - mg/kg^i NC 

Dibenz(a,h)anthracene 4.80E4D2 Pg/kg 2.14E« mg/kg-d 7JOE+00 (mg/kg-d)-' 1J6E4B 1.506-08 mg/kgd - mg/kg-d NC 

lndeno(1,23<d) pyrene 1.90E403 Pg/kg 8.48E-09 mg/kg-d 7.30&O1 (mg/kg-d)-' 6.19E-<I9 5.94E-06 mg/kgd - mg/kg-d NC 

Arsenic 1.26E+04 Pg/kg 1.30E-0B mg/kg-d 1.50E+00 (mg/kgd)-' 1.95Me 9.08E-06 mg/kgd 3.00&04 mg/kg-d 3.Q3E-04 

Cobalt 6.^E+03 Pg/kg 2.30Er09 mg/kg-d - (mg/kgd)-' NC 1.61E-aB mg/kgd 3.00E-04 mg/kg-d 5.37Ed5 

Iron 135E+07 Pg/kg 4.63E-06 mg/kg-d - (mg/kgd)-' NC 3.24E46 mg/kgd 7.00&01 mg/kg-d 4.63E-d5 

5A5E*05 Pg/kg 1.87E4)7 mg/kg-d NC 1J1E:06 mo/LOMYI 9.60E-M mg/kg-d 1 vipjn 5A5E*05 Pg/kg 1.87E4)7 mg/kg-d (mg/Kg-d) NC 1J1E:06 mg/Kg-a 9.60E-M mg/kg-d I.J0C-U9 

AroclDr-1254 (PCB-1254) 8.60E-Ka Pg/kg 1 1 3.17E.09 mg/kg-d ZOOE+00 (mg/kgKl)'* 634E^» 2J2E-08 2.00&05 mg/kgd 1.11E-09 

Exp. Roiite Total i:i9&07 288&03 

Bxppsure Point Total 2A3E-02 

Exposure Medium Total r(OE-06 2.43E-Q2 

Medium Total 1.a3&06 Z43E-a2 

Total of Receptor Risks Across All Media 3.6E^ Tola! of Receptor Hazards Across All Media 4iSB4n 

NattK 

NC-NotCaicubted 

CRA 038443(11) 



TABLE B.7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURREilT/ FUTURE ON SFTE TRESPASSER 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDHLL STTE 

MORAiNROHiO 

PFgelof4 

KCfuriaTimefniiK; Cuimt/Future 

teccplor FUpulatian; On Site Trespasser 
RacapturAge Adolascant 

MMrni Esposure Expotim Exposure ClKffUCwbo^ EPC Caacer Rislc CuteuluHoHS Non-Caaorr Hazahf Calculafioiis 

Mediim Poinf Route Poteutiol Concrni Vahw Uaits lutpko^Exppsure Coneeutrmtiou CSF/UmrRM Caiicer fntak^^Exposure CoueeutraHon RflWC Hazard 

Value Unifrs Vaiaa Unils Risk Vabie Umfs Uniis QwHeMr 

Soil Gas Ambient Air On Site Benzene 1J1E+B0 Mg/n>' 3A6E-06 mg/m' 7S0E4)3 (mg/m')"' ZB6E4B Z56E-05 mg/m' 3ioo&<a ihg/iii' 835&04' ' 

Etl^Ibenzene 3B0E^ Mg/m' 1.07E-05 mg/m' 2J0E4B (mg/m')-' l67E-aB 7.47E-05 mg/m* 1.00E-Kn mg/m' 7A7Er05 

441E-02 Mg/m' 134BB7 mg/m' 3AaE-a2 (mg/m')-' 431ET09 ' 9J67E4J7 mg/m' 3i)0E-O3 mg/m' Z89E-04 

4.68E'H)0 Mg/m' 131E^ mg/m' 200E-flS (mg/m')-' Z»E-OB 930E46 mg/m' fir m^m' NC 

Vinyl chloride 5.88E^ Mg/m' 1.65&06 mg/m' 4-40E4B (mg/m')-' 7Z6E09 I'.ISEBS mg/m' i.ooE-qi mg/m' I.ISE-M 1 J1 1 1 930E^ 133E-C3 

Exposure Point Total 930E4B 133H^ 

Exposure Medi urn Total 9^30&08 133E40 

Madhiin Total 930E-0B 1'33E:03 ' 

1 SuiiaoaSoU Surface Soil On Site Ingestion Benzo(a)anthracaie 3.13E+03 Mg/kg 1.38&07 mg/icg-d 7.30E4n (mg/kg-d)-' 9.MEfl7 mg/kg^ - mg/kg-d NC 

liiOE-KB Mg/kg , 7.03&flB mg/kg-d 7.30EH)0 S.ISETQ? 4.92^ mg/kg-d mg/kg-d NC liiOE-KB Mg/kg , 7.03&flB mg/kg-d 7.30EH)0 irog/Kg-oj S.ISETQ? 4.92^ mg/kg-d mg/kg-d NC 

BenzD(b)fIuoranti)ene 3.69E+03 Mg/kg 1.62Er07 mg/kg-d 7J0E4)1 (mg/kg-d)-' lbi9Er07 ia4E706 mg/kg-d - mg/kg-d NC 

Benzo(k)fluoranthene lA3E+a3 Mg/kg 6.29E-08 mg/kg-d Z30E-a2 (mg/kg-d)-' 4i»E^» 4.4pE-f)7 mg/kgKl - mg/kg^ NC 

4.KE+02 Mg/kg 102E-06 mg/kg-d 7.30E+00 (mg/kg-d)-' 1.47E4)7 1.41^ mg/kg-d - mg/kgfd NC 

lndeno(lAi<d) pyiene 1J2E+03 Mg/kg • 533E-(M mg/kg-d 7:30E-01 (mg/kg-d)-' 435E^ 4J08E-07 mg/kg-d - mg/kg-d NC 

Aluminum 732E-K)6 Mg/kg 3.22&M mg/kgd - (mg/kg-d)' NC 236E7O3 mg/kg-d ijJOE+OO mg/kgfd Z26E413 

Antimony 3.91E+04 Mg/kg 1.72E4)6 mg/kg-d - (mg/kg-d)-' NC .1:20E4)5 mg/kg-d 4.00^ mg/kg-d 3.01E-Q2 

Anenic 5.13E+04 Mg/kg 2;26E-06 mg/kg-d 1.50E+00 (mg/kg-d)-' 339EM 138B^ mg/kg-d 3il0&04 mg/kg-d 5Z7E-02 

Barium 6.60E+06 Mg/kg Z91E-04 mg/kg^I - (mg/kg-d)-' NC Z03E-G3 mg/kg-d ZOOE^ mg/kg-d 1.02&4)2 

Cadmium 7.72E-KI3 Mg/kg 3.40&^ mg/kg-d - (mg/kg-d)-' NC 238E4)6 mg/kg-d 5.00E-04 mg/kg-d 4.76E-43 

Cbbalt 1.05E404 Mg/kg 4:62&07 mg/kg-d - (mg/kg-d)-' NC 3.24E-06 mg/kg^ 3.00&04 mg/kg-d 1.08E412 

Cbpper 9J3E-KI7 Mg/kg 4.20E^ mg/kgd - (mg/kg-d)-' NC Z94E4)2 mg/kg-d 4.00E412 mg/kg-d 7.34E-01 

Iron 3B0E+O7 Mg/kg 1.67E^ mg/kg-d - (mg/kg-d)-' NC 1.17E^ mg/kg-d 7.00E^ mg/kg-d 1.67E-a2 

Lead 331E+06 Mg/kg 1.55&04 mg/kg-d - (mg/kg-d)' NC l.OeE-03 mg/kgHl - mg/kg-d NC 

Manganese 3J4E+05 Mg/kg L69E415 mg/kg-d - • (mg/kg-d)-' NC 1.18E^ mg/kg^ Z40E412 mg/kg-d 4.93&49 

Nickd 237E+05 . Mg/kg 1.18&05 mg/kg-d - (mg/kg-d)' NC 834E-06 mg/kg-d - Z00E-Q2 mg/kgfd 4:12E-03 

Vanadium 3.97E-K)4 Mg/kg 1.75E-06 mg/kg-d - (mg/kg-d)' NC 1Z2E-05 mg/kg-d 7.00&<3 mg/kg-d 1.75&03 

Zinc 2IME+06 Mg/kg' 9.16E-05 mg/kg-d - (mg/kg-d)-' NC 6.41&04 mg/kgld 3.00E-dl mg/kg-d Z14E-a3 

Aroclor-1248(PCB-1248) 133E+03 Mg/kg 7.19E-08 mg/kg-d ZOOEHM (mg/kg-d)-' 1.44&07 5in&Q7 mg/kg-d - mg/kg-d NC 

Ait)clor-1254 (FCB-1254) 8.30E+02 , Mg/kg 3.65&W mg/kg-d ZOOE+OD (mg/kg-d)' 731M8 ^Z56&07 mg/kg^ ZOOE-05 mg/kg-d IZSE-^ 

Aroclor-1260(PCB-I260) 5:54E+(n Mg/kg Z44E-08 mg/kg-d ZOOE-tOO (mg/kg-d)-' 438E-08 1.71E-07 mg/kg-d - mg/kg-d NC 

Total TEQ 130E-4I2 . Mg/kg 5.28E-13 mg/kgd 1.30E-KI5 (mg/kg-d)/: 6.87E-08 3.70E-12 mg/kg-d 1.00E4)9 mg/kg-d 3.70E-a3 

Exp. Route totalJI 4-65E^ 8.91E-01 

CRA 038443 (11) 



TABLE BJil.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/ FUTURE ON SITE IKESFASSER 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE^ OHIO 

Fkge2of4 

Scenario Tiinefnine: Current/Future 

Keceptor Population; On Site Trespasser 

Receptor Age: Adolescent 

Medfwti Esposure exposure Exposure Clumicmtsaf EPC Cancer Risk Caicvlarions Non-Cancer Hazard Calcnlations 

Mnfium PofMt Route Potefftiof Concern Value Unite CSF/UnitRisk Cancer Intal:e/Exposure Concentrnfion mm Hazard 

Value Unite Value Um'li Risk Value Umitt Valut Unite Quofienf 

Surface Soil Surface Soil On Site Dermal 3.13E-K)3 l*S/kg 1.40E-47 mg/kg-d 7.MEP01 (mg/kg-d)' 1.02E-07 9.78E-07 mg/kgd - mg/kg-d NC 
1.60E+03 Mg/kg 7.13E4B rag/kg-d 7.30E'H)0 (mg/kgd)' 5Z1E-07 4.99E4I7 mg/kgd - mg/kg-d NC 

Benzo(b)fluonindiene 3.69E+03 Mg/kg 1.65E-07 mg/kg-d 7.30E-01 (mg/kgd)' 13DE-07 1.15E-06 mg/kgd - mg/kg-d NC 

Benzp(k)fluoranthene 1.43E+03 Mg/kg 6^E-aB mg/kg-d 7.30E-02 (mg/kgd)-' 4.66&09 4.46E4)7 mg/kgd - mg/kg-d NC 

Dibenz(a,h)anthracene 4.58E402 Mg/kg Z04E-0B mg/kg-d 7.30E+00 (mg/kg-d)-' 1.49E-07 1.43E^ mg/kgd - mg/kg-d NC 

Indeno(lAS«I)pyTene 132E-KD Mg/kg SSIEM mg/kg-d 730E-4n (mg/kg-d)-' 4J1E4I8 4.14E-07 mg/kgd - mg/kg-d NC 

Aluminum 732E*06 Mg/kg Z51E4B mg/kgd - (mg/kgd)-' NC 1.76E-04 mg/kgd 1.00E-HXI mg/kg-d 1.76E-04 

Antimony 3.91E+04 Mg/kg 1.34E-07 mg/kgd - (mg/kgd)-' NC 939E-07 mg/kgd 6.00E-05 mg/kg-d 1.57E-02 

Arsenic 5.13E+04 Mg/kg 5.29E-07 mg/kgd 1.50E-KM) (mg/kgd)' 7.93E-07 SiTOEM mg/kgd 3.00E-0« mg/kg-d 1.23E-02 

Barium 6.60E+06 Mg/kg Z27E-05 mg/kgd - (mg/kg-d)' NC 1.59E-04 mg/kgd 1.40E-aZ mg/kgd l:13Er02 

Cadmium 7.72E+03 Mg/kg Z65E-09 mg/kgd - (mg/kgd)' NC 136E-08 mg/kgd 250E« mg/kgd 7.42E^ 

Cobalt 1.05E-HM Mg/kg 3.61BW mg/kgd - (mg/kg-d)-' NC Z52E-07 mg/kgd 3.00E-04 mg/kgd 8.41 E-04 

Copper 9.53E+07 Mg/kg 3.27E-04 mg/kgd - (mg/kgd)-' NC Z29E4)3 mg/kgd 4.0aE4l2 mg/kgd 5.73E-02 

Iron 3B0E+O7 Mg/kg UOE-04 mg/kgd - (mg/kgd)-' NC 9.13E-04 mg/kgd 7.00Edl mg/kgd 1.30E-03 

Lead 3.51E+06 Mg/kg 1.21E-05 mg/kgd - (mg/kgd)-' NC 8.44E-06 mg/kgd - mg/kgd NC 

as 3.84E+05 Mg/kg 132E-06 nitf NIC onpjwi mg/kgd n xnc m mg/kgd 3.84E+05 Mg/kg 132E-06 mg/xg-Q — (mg/kg-d) y.zzc-w mg/kgd y.CHin-IN mg/kgd r.Dlll-U9 

Nickel 2.67E+05 Mg/kg 9.18E-07 mg/kg-d - (mg/kgd)-' NC 6.43E-06 mg/kgd Z00E-a2 mg/kgd 3.21E-04 

Vanadium 3.97E+04 Mg/kg 1.36&4I7 mg/kg-d - (mg/kg-d)-' NC 9.54E-07 mg/kgd 1.82Er04 mg/kgd S.24E-03 

Zinc 2.08E-K)6 Mg/kg 7.15&B6 mg/kg-d - (mg/kg-d)-' NC 5.00&05 mg/kgd 3.00E-(n mg/kgd 1.67E-04 

AToclor-1248 (PCB-124B) 1.63E-K)3 Mg/kg 735E« mg/kg-d 2.0aE^ (mg/kgd)-' 137E4I7 5.49Ed7 mg/kgd - mg/kgd NC 

Aroclor-1254(PCB-1254) 830E+02 Mg/kg 3.99E-^ mg/kgKi 2.00E400 (mg/kg-d)-' 7.98^ 2.79E-a7 • mg/kgd 2.00E-^ mg/kg-d 1.40E-02 

AtDcIor-1260 (PCB-1260) 534B+02 Mg/kg Z66E-08 mg/kgKl looE+go (mg/kgd)-' 5.33E-08 1E6E-07 mg/kgd - mg/kgd NC 

Total TEQ 1.20E-Q2 Mg/kg , il2E-13 mg/kg-d lJOE+05 (mg/kgd)-' 536E4S 2-88E-12 mg/kgd l.OOE-09 mg/kgd 238E-03 

Exp. Route Total 2.08E-06 132&01 

Exposure Mnt Total 6.73&06 l'.02E-M)0 

Exposure Medium Total 6L73Er06 1.02E+00 

CRA 038443 ai) 



TABLE B.7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS FOR CURRENT/ IVTURE ON SITE TRESPASSER 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDITLL SITE 

MORAINE, OHIO 

Ptec3on 

iceraiio Timeframe; Current/ Future 

Receptor Populaiion: On Site Ttespesser 
^2^rAg_Adojmcen^^^^^_ 

MeiUum Exposurt Expontn Ejpomre CkemlcuUof EPe Cancer RM CaloffaMDMS NoiHCMflcer Hazard CalcMUhbfw 

Medium Point •Route Pbtaffial Cbfinni Vulue Unite JfijaEdCippwrr Coimfnifloii CSF/UnitRak Caacer mm Hazard 
Vafne Ifirils Vefiie tfidte RisJc Vafae Hmte value HRIIS Qaofimt 

Suite Soil Ambient Air On Site Benzo(a)aiithracene 3.13E+03 |ig/kg 6L46E-12 rng/m' 1.10E4)1 (mg/inY 7.10ET13 432E^11 mg/m' - mg/m' NC 
1,60E-K)3 3.30E-12 mg/ni® I'lnR-^nn . . X.J laiB 1*) mg/n^ mg/m' NC 1,60E-K)3 3.30E-12 mg/ni® I.IUS^UU (mg/m') mg/n^ mg/m' NC 
3E9E^ IV/tV 1,02E^ mg/m® I.IOE^ (mg/m')-' 1.12Er09 7.15E-06 mg/m' - mg/m' NC 
1.43E403 Z95E-12 1 mB-Oi (mg/m')-' •> tyro D mg/m' mg/m' NC 1.43E403 Z95E-12 mg/m l.JUC-tJI (mg/m')-' ZiJDb-11 mg/m' mg/m' NC 

Dibenz(a,h)anlhracene 4J8E-H12 Mg/kg ' .9.45E-13 mg/nr" 1.20E+00 (mg/m')-' 1.13Eml2 6A1E-12 mg/m' - mg/m' NC 

[ndeno(lA^) py«ne 132E+(J3 Fg/kg 273E-12 mg/m' i.io&4n (mg/m')'' 3.00&13 1.9lErll mg/m' - mg/ni^ NC 

Aluminum 732E+06 Kg/kg 1.51E4B mg/m' - (mg/mV NC l.q6E^)7 mg/m' sjjoE-ro mg/m' 2.i2&05 

Antimony 3.91E+04 Mg/kg 8.06E-11 mg/m' •- (mg/m')-' NC 5.64E-10 mg/m' - mg/m' NC 

Aiaenic ; 5.13E+04 Mg/kg 1.06E-10 mg/m' 430E400 (ing/m')-' 435E-10 7.41E-10 mg/m' 130E« mg/m' 4.94&05 

terium 6A0E-H)6 Mg/kg 136E^ mg/m' - (mg/m')-' NC • 9.54E-0B mg/m? 5.00&04 . mg/m' 1.91Er04 

Cadmium 7.72E+03 Mg/kg 1.59&11 mg/m' 130E+00 (irig/m')' 187&11 1.12E-10 mg/m' . 130&q5 mg/m' 1.12E4B 

Cobalt 1.05E+04 Mg/kg . Z17E-11 mg/in' - (mg/mV NC l:52&10 mg/rtt' 6^E4)6 mg/mi' 233E4S 

Copper 953E+07 Mg/kg 1.97E-07 mg/m' - (mg/m')-' NC 138E4)6 irig/m' mg/m' NC 

Iron 3A0E+O7 Mg/kg 7J4ErOB mg/m' - (mg/m')^' NC 5L48E-07 mg/m' - mg/m' NC 

Lead 331E-H)6 Mg/kg 7.25E^ mg/m' - (mg/m')-' NC 5.07E-0B mg/m' - mg/m' NC . 

3.84E-K15 Mg/kg 7.92E-10 mg/m' (mg/m')' NC e EJC no mg/m' e mg/m' 1 Wt9 i\A 3.84E-K15 Mg/kg 7.92E-10 mg/m' (mg/m')' NC O.MCpUy mg/m' OMJCHO mg/m' 

Niclcei 2.67E+05 Mg/kg 5.52&10 mg/m' 2A0E-m (mg/m')-' 1.43E-10 3J6&09 mg/m' . 9i)0E-85 mg/m' 439E-05 

Vanadium 3.97E+04 Mg/kg 8,19E-11 mg/m' - (mg/m')-' NC 5.73E-10 mg/m' - mg/m' NC 

23nc 238E+06 Mg/kg 4.29E4)9 mg/m' - (mg/m')-' NC 3:D1E4» mg/m' mg/m' NC 

AiDclor-1248 (PCB-1248) 1A3E4Q3 Mg/kg 337E-12 mg/m' 5.70E.01 (mg/m')-' lt92E.12 Z36E-il mg/m' - mg/m' NC 

AiDclor4254(PCB^12S4) 8J0E^2 Mg/kg . l.nB-12 mg/m' 5.7DE4n (mg/m')-' 9.76E-13 1.20BT11 mg/m' - mg/m' NC 

Arodar.i^(PCB-1260) 5.54E+02 Mg/kg 1.14E-12 mg/m' . 5.70E-01 (mg/m")"'-: 6.51E-13 8.0a&12 mg/m' - mg/m' NC 

rolalTBQ 130E-Q2 Mg/kg Z48E-17 mg/m' 330E-H)4 (mg/m')-' 9.41&13 1.73E-16 mg/m' 4i)bB-06 mg/m' 4^E-09 

Exp, Route Total 1.76&09 4.52E-04 J l^posure i^lntTotal 

urn Total 

ii76^ 

1 7fa1U10 

432E-04 

Medium Totd 

i./DCr>U7 

6.73E« 

432E^ 

li)2E+€0 
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TABLE B.7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/FUTURE ON SITE TRESPASSER 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SFFE 

MORAINErOHIO 

Pfege4or4 

trio timeframe: Current/ Future 

leceptor Population: On Site Treapasaer 

Mnfr'Hffl Expomn 'ExposHfc Exposure Cfremlcefso/ EPC Cancer Risk Calcnlations Non-Cancer Haxanf Qi/cviations 

Medium Point Rout* Pofenftof Concern Vmlue UtHts 'rntaka^xpostire Concentmtton CSF/ifnttRisk Cancer IntMk^^Expotitre Concentration RflVRfC Hmmri 

Va/nc Ifirfts Va/ne Units Risk Va/ne Units Vklw Units Qfmtient 

Sediment Sediment On Site InBestion Benzo(a)anthracene lJOE+03 Mg/kg 6.60E4» mg/kg.d 7.30E-01 (mg/kg-d)' 4B2&08 4.62&07 mg/kg-d - mg/kgd NC 

Ben2o(a)pyrene lJ0E+a3 Mg/kg 7.92E^ mg/kgHd 7.30E+00 (mg/kg-d)' 5.78E-07 535&4I7 mg/kg-d - mg/kgd NC 

Benzo(b)fluoranthene 2J0E-K)3 Mg/kg 1.10E-07 mg/kg-d 7J0E-01 (mg/kg-d)' 8.03E-08 7.70E-07 mg/kg-d - mg/kgd NC 

Dibeiiz(a,h)anthracene 4J0E+02 Mg/kg 2.11E-0B mg/kg-Kl 7J0E+00 (mg/kg-d)' 1.54E-07 1.48E-07 mg/kgd - mg/kgd NC 

lndeno(i;L3-cd) pyrene 1.90E^ Mg/kg S.36E-W mg/kg-d 7J0E-O1 (mg/kg-d)-' 6.10E-0B 585E-07 mg/kgd - mg/kgd NC 

Arsenic 1Z6E+04 Mg/kg 5.55E-07 mg/kg-d 1.50E+00 (mg/kg-d)' 8J2E-07 3.a8E-06 mg/kgd 3/IOEdt mg/kgd l^E-02 

Cobalt 6.70EH13 Mg/kg Z95E-4J7 mg/kg-d - (mg/kg-d)' NC 1D6E-06 mg/kgd 3.00E-04 mg/kgd 6.8BE-a3 

Iron 1J5E+07 Mg/kg 5.ME-04 mg/kg-d - (mg/kg-d)-' NC 4.16E-03 mg/kgd 7.00E-m mg/kgd 5.94E-03 

5.4SE+05 Mg/kg X40E-<S (mg/kg-d)-' NC 1.68E-04 jAncjn mg/kgd vnnpjn 5.4SE+05 Mg/kg X40E-<S (mg/kg-d)-' NC 1.68E-04 mg/xg-o mg/kgd 

ArDclor-1254 (PCB-1254) 6£OEMi2 Mg/kg 1 1 19OE-0B mg/kg-d 2.00E-K)0 (mg/kg-d)' 531E08 2.03E-07 mg/kgd ZOOE-05 mg/kgd 1.0^-02 

Exp. Route Total 181 &06 4398-02 

Dermal Berao(a)anthracene lJOE+03 Mg/kg 6.698-08 mg/kg-d 7.30E-01 (mg/kg-d)-' 489E-aB 4.69E-07 mg/kg-d - mg/kgd NC 

Benzo(a)pyrcne lBOE+03 Mg/kg 8.(K3E-08 mg/kg-d 7.30E+00 (mg/kgd)-' 586E-07 5.628-07 . mg/kgd - mg/kgd NC 

Benzo(b)nuoranthene 2.50E+03 Mg/kg 1.12E-07 mg/kg-d 7.30E-01 (mg/kg-d)-' 8.148.08 7816.07 mg/kgd - mg/kgd NC 

4B0E+O2 Mg/kg 2.14E-06 mg/kg-d 7.30E-K)0 (mg/kgd)-' 136E^ 1JD&07 mg/kgd - mg/kgd NC 

lndeno(1,23-cd) pyrene 1.90E-K)3 Mg/kg 8.48E-06 mg/kg-d 7.30E4n (mg/kgd)-' 6.19E-08 5.94E-07 mg/kgd - mg/kgd NC 

Arsenic 1.26E+04 Mg/kg 1.30E^ mg/kg-d lJOE+00 (mg/kgd)-' 1.95E-07 9i)8E-07 mg/kgd 3.008-04 mg/kgd 3.038-03 

Cobalt 6.70E+03 Mg/kg 2.30E-q8 mg/kg-d - (mg/kgd)-' NC 1.6iE-07 mg/kgd 3.008-04 mg/kgd 5.378-04 

Iron 135E+07 Mg/kg 4.63E-05 mg/kgd - (mg/kgd)-' NC 3.248.04 mg/kgd 7.008-01 mg/kgd 4.638-04 

5.45E+05 us/ks 1.87&06 (mg/kgd)-' NC 1.31E-0S mg/kgd mg/kgd 5.45E+05 Mg/Kg 1.87&06 mg/ xg-o (mg/kgd)-' NC 1.31E-0S mg/kgd y.Duc-us mg/kgd I.MC-uC 

Aroclor-1254 (PCB-1254) 6J60EMII2 Mg/kg 3.17E-08 mg/kg-d ZOOE+OO (mg/kgd)-' 634E-08 2.228-07 mg/kgd 2.aaEd5 mg/kgd 1.118-02 

Exp. Route Total 1.19E-06 288E-02 

Exposure Point Total 3J00BDS 7.17E.02 

Exposure Medium Total 3.008-06 7.178-02 

Medium Total 3808^ 7.178.02 

Total of Receptor Risks Achiss All Media 9,8&06 Total of Receptor Hazards Across All Media 1.1G4-00 

Nora: 

NC-Notaiculated 
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TABLE BJ^CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/ FUTURE ON SITE INDUSTRIAV COMMERCIAL WORKER 

CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDFILL STTE 

MORAINE, OHIO 

ftgelpf4 

iccnario Timeftune: Cuirent/'Puture 

Sikeptar Population; On Site Industrial/ Coi 

Etea^torAge Adult 

MefKitm &70SHn 

Mfdivm 

EipMim 

Point 

Exposim 

ROHIC 

CI^Mlst^ 
Petemtimt Concern 

El 

Value 

»C 

Unit* 

Cancert 

Imtnko^Expoiun CoiKenlmfion 

UsfcCalcHlatioHs 

i^AimtRhk Cancer 

Non-Cancer 

eConccnlriiNim F/IVKfC Ha»hl. 

Value Uiilla Value 1 Units ' Rial; Value Um'ls Valne Unlfa Quofieiit 

Soil Gas Indoor Air : OnSite Inhalation l;l-Dichl6roethane laOE-KM Mg/ltl' 2.84E4)5 mg/m' 1.60E^ , (rog/m')'' 4:54E4» : 231E-04 mg/m' r- mg/m' NC 

EZlE^m Mg/m' l.ME-06 ing/in' - (mg/m')-' NC 1.24E-05 mg/m' 2/)0E4n mg/m' 621E-05 

lA-Dtchlorabenzene . 1.95E-(B gg/tn' S.01E-0B m^m' l:10E-02 (mg/m')' SJIE-IO 3.90E-a7 mg/m' 8jaOE4)l mg/m' 4-87E-07 

Benaene 7.41E+00 llg/nf 1.91 E-04 mg/m' 7A0B-03 • (ing/m')' 1.49E4)6 mg/m' 3iX)E4n mg/m' 4.94E-02 

7.98&03 Mg/m' 2.05&07 mg/m' (mg/m')-' NC • 1.60E-06 mg/m' 5J)0^ mg/m' 3;19E4>4 7.98&03 Mg/m' 2.05&07 mg/m' (mg/m')-' NC • 1.60E-06 mg/m' 5J)0^ mg/m' 3;19E4>4 

637E^ Mg/m" 1A4B04 mg/m' - (mg/m')-' NC 1.27&03 mg/ih' looE^a mg/m' 235&02 

Z94&01 Mg/m' 7J5E-06 mg/m' - (mg/m')-' NC 5J)7E46 mg/m' i.ooE'Xn mg/m' sMmos 
Chlorafonn 3Z8E<tt Mg/m' 8.45E-07 mg/ra? 23Q&4)Z (mg/m')' l.94ErOB 637B86 . mg/m' 9E0E4I2 ihg/m' 6.70&ffi 

8J6E400 Mg/m' 2.15E^ mg/m' - (mg/m')-' NC 1.67M mg/m' - mg/m^ NC 

Cyclohexane 2.62E+01 Mg/m' 6.73E4)4 mg/m' - (mg/m')' NC 5.24E^ mg/m' 6.0aE400 mg/m' 8.73E4M 

Dichlprodifludrometfiane 6B1&01 M^m' 1.75E-05 mg/m' - (mg/m")-' NC 1.36E^ mg/m' 2.mE4n mg/m' i 6.81 E^ 

Ethyltenzene Z40E+m , Mg/m' 6.17E« mg/m' ZSOEM (mg/mV 134E06 430^03 mg/m' i.mE+ao mg/m' 4A0E4D 
i .. .. 3.69EM» Mg/m' 9.48E« mg/m' (mg/m')-' NC TKTOM mg/m' mg/m' 3.69EM» Mg/m' 9.48E« mg/m' (mg/m')-' NC mg/m' mg/m' 

Methyl Tert Butyl Ether 3.99&Q2 Mg/m' li)3&4)6 mg/m' (ing/m')-' 2.67E-10 7.9B&06 mg/m' 3JaOEH)0 mg/rn' 1 2.66&06 

Methylene chloride 1.16^ Mg/m' 2;98Er07 mg/m' 4.7DE44 (mg/m')-' lAOE-lO 232E^ mg/m' IDOE+OO mg/m' 232E-06 

Naphthalene 3.22E-01 Mg/m' 8.29E-06 mg/m' lAOBm (mg/mV 2J2Ei07 6.45Er05 mg/m' 3.00EC3 mg/m' 2.15E-Q2 

TetiMhloroethene 1.17E-01 Mg/m' 3J)2E.06 mg/ih' 5.90&(B (mg/m')' 1.78E-C8 235E4)5 mg/m' 2.70E-01 mg/m' 8.69E-05 

Toluene 133E-K)0 Mg/m' l97F-n5 mg/m' - (mg/m')-' NC 3.05E-M mg/n/ 5D0E-KK) mg/m' 6.10E-65 

2.04E-01 Mg/m' S.24&06 mg/m' - (mg/m")-' NC 4.08E46 mg/n/ 6i)0E-a2 mg/m' 6.79E4)4 

Trichloroethene 2.86E+m Mg/m' 7J5E-04 mg/m' 2A)&a3 (mg/m')-' 1.47E-06 5.71E-40 mg/m' - mg/m' NC 

Trichlorofliioromethane 1.91E4n Mg/m' 4.91 E-07 mg/m' - (mg/m')-' NC 332&06 mg/m' 7.00E-01 mg/m' 5.45E-06 

Vinyl chloride ZWE+00 Mg/m' 754E-05 mg/m' 4.40E4B (mg/m')-' 332E-07 537&04 mg/m' 1.00&01 mg/m' 537E-a3 

Xylenes (totaQ 2.44E+01 Mg/m' 6ZBE-04 mg/m' - (mg/m')-' NC 439E43 mg/m' l.OOE-01 mg/m' 439ET02 

Exp. Route Total 530&06 • 1.61E4I1 

Bxposun Point Total 5J0E-06 1.61Erm 

Medium Total 530E-06 

I.OIIITUI 

1.61&01 

Sou Gas Ambient Air OnSite Inhalation Benzene ISIE*00 Mg/m' 3.36E-05 mg/tn^ 7iOE4B (mg/m')-' 2A2E4)7 2A1E4H m^m' 3SXiEr4Sl mg/m' 870&03 

Bthylbenzene 3J0E+00 Mg/m' 9.78E« mg/m' 2.50&(B (rag/m')-' 2ASE-a7 7.61E4M mg/m' IDOE+OO mg/m' 7ME4M 

Naphthalene 4.41E^ Mg/m' 1.13&06 mg/m' 3.40E4)2 (mg/m')-' 336^ 8A3E-06 mg/m' 3.00E-03 mg/m' 2.94E4B 

Trichloroethene 4.68E-^00 Mg/m' 1.20E-04 mg/m' 2.oo&ra (mg/m')-' 2.41E-07 9.36E04 mg/m' - mg/m' NC 

Vinyl chloride 5J8&fll Mg/m' . 151E-05 mg/m' 4.40E4B (mg/m')-' 6.65E-08 1.18E-0i mg/m' 1.00&01 mg/m' 1.18E4)3 

Exp. Roiibe TotiU 8J2E417 136&02 

BxtMsure Point Total 832&4]7 136E-02 

Sxposure Medium Total 832E4I7 136ET02 

Medium Total 8.52E-07 136ErQ2 
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TABLE BiT^Cr 

CALCULATION OF CHEMICAt CANCER RISKS A^ NON-CANCER HAZARDS FOR CURRENT/ FUTURE ON SITE INDUSTRIAI/ COMMERQAL WORKER 

CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

P»»e2of4 

xenaiio Hmeframe: Current/Future 

Receptor fopulation: On Site Industrial/ Commeidal Worker 

Receptor Age Adult 

Mcdiiim E^oaarc Expos trrc Expomn Oumicmltof EPC Cancer Rfsic Cafcwlafioiu Non-Cancer Hazarrf Cafcw/Wft'oiu 

Mnfiirm Poinf Routt Pofenffef Cofireni Vulut Ufrifs ns^L Caiieer Hazard Mnfiirm Poinf Routt Pofenffef Cofireni Vulut Ufrifs : L-PnCcnimnOn Caiieer Hazard 

Vafw Units Value Unlit Ri$k Vnlne Uniti Value Uniti Quotieut 

Surface Soil Surface Soil On Site IngesUon Benzo(a)anthracene 3.13E+03 Mg/kg 3.45E4)7 •ng/l^g-d 7.3DE-01 (mg/kg-d)' 2.52E-07 2.6gE-06 mg/kgd - mg/kgd NC 
Benzo(a)pyrene 1.60E+03 Mg/kg 1.76E-07 mg/kg-d 730E+00 (mg/kg-d):' 139E-06 137E-06 mg/kgd - mg/kgd NC 
Benzo(b)fluoranthene 3.69E+03 Pg/kg 4.07E-07 mg/kg-d 7.30E^ (mg/kg-d)-' 2.97E-07 3.16E-06 mg/kgd - mg/kgd NC 
Benxo(k)fluoranthene lj43E-fD3 Pg/kg 1.57E-07 mg/kg^l 730E4Q (mg/kg-d)' 1.15E-08 1-22E-06 mg/kgd - mg/kgd NC 
Dibenz(a,h)anthracene 458E+02 Pg/kg 5.05E^ mg/kg-d 730E+OD (mg/kg-d)-' 3A8&07 3.93&07 mg/kgd - mg/kgd NC 

132E+a3 Pg/kg 1.46E-07 mg/kg-d 730H-(n (mg/kg-d)-' 1.06E-07 l-13E-()6 mg/kgd. mg/kgd NC 
Aluminum 737E*D6 Pg/kg 8.07E-O4 mg/kg-d - (mg/kg-d)-' NC 6.28Bd3 mg/kgd liME+flO mg/kgd 63SE-03 
Antimoi^ 3.91E+04 Pg/kg 431E4)6 mg/kg-d - (mg/kg-d)-' NC 3J5E-05 mg/kgd 4.00E-04 mg/kgd 837E-02 
Arsenic 5.13E+04 Pg/kg 5.66E-06 mg/kg-d 1.50E+00 (mg/kg-d)-' 8.49E-06 4-4aE-(16 mg/kgd 3JnE^ mg/kgd 1.47E-D1 
Barium 6.60E^ Pg/kg 7.28E-04 mg/lq|-d - (mg/kg-d)' NC 5-66E-03 mg/kgd ZOOE-m mg/kgd Z83E-m 
Cadmium 7.72E+03 Pg/kg 8.51E-07 mg/kg-d - (mg/kg-d)-' NC 6.62E06 mg/kgd 5.00E-04 mg/kgd 132E-02 
Cobalt 1.05E+04 pg/kg 1.16E4I6 mg/kg-d - (mg/kg-d)-' NC 9-00E-06 mg/kgd 3.00E-04 mg/kgd 3.00E-Q2 
Copper 933E+07 Pg/kg 1:05E-Q2 mg/kg-d - (mg/kg-d)-' NC gl7E-a2 mg/kgd 4.D0E-O2 mg/kgd 2.04E400 

iron 3S0E-IO7 Pg/kg 4.19E-Q3 mg/kg-d - (mg/kg-d)-' NC 3-26Ed2 mg/kgd 7.00E-01 mg/kgd 4.65E^ 
Lead 331E+06 Pg/kg 3.87E^ mg/kg-d - (mg/kg-d)-' NC 3-01^ mg/kgd - mg/kgd NC 
Manganese 3S4E405 pg/kg 4.23E-05 mg/kg-d - (mg/kg-d)-' NC 3-29Ed4 mg/kgd 2.40&02 mg/kgd 1.37E^ 
Nickel 2.67E*0S Pg/kg Z95E-05 mg/kg-d - (mg/kg-d)-' NC 2-29E4M mg/kgd 2.00E-02 mg/kgd L15E-02 
Vanadium 3.97E+04 pg/kg 4.38E-06 mg/kg-d - (mg/kg-d)-' NC 3-40Ed5 mg/kgd 7.0QE-a3 mg/kgd 436E4}3 
Zinc Z08E-K16 Pg/kg 2.29E-04 mg/kg-d - (mg/kg-d)-' NC 1-78Ed3 mg/kgd 3.00&01 mg/kgd 5.95E-03 
Aroclor.l248(HCH.1248) 1.63E-f03 Pg/kg lgDE-07 mg/kg-d ZOOE^ (mg/kg-d)' 32i0E-07 1.40E-d6 mg/kgd - mg/kgd NC 
Aroclor-1254(K:B-1254) 8.30E-K)2 Pg/kg 9.15E-08 mg/kg-d 2.00E+00 (mg/kg-d)-' 1S3E4)7 7-llEd7 mg/kgd 2.00E-05 mg/kgd 336E-02 
Aroclor-1260 (FCB-1260) 534E+02 pg/kg 6.11E-0B mg/kg-d 2.00E400 (mg/kg-d)-' 132E-a7 4.75E-07 mg/kgd - mg/kgd NC 
Total TEQ 130E-02 pg/kg 1.32E-12 mg/kg-d 130E+05 (mg/kg-d)' 1.72E-07 1.03E-11 mg/kgd l.OOE-09 mg/kgd lJJ3B4t2 

Exp. Route Total 1.16E46 2MEHJ0 
Dermal Benzo(a)anthracene 3.13E+03 pg/kg 2.96E-0B mg/kg-d 7.30&01 (mg/kg-d)' 2.16E4B uaEd7 mg/kgd - mg/kgd NC 

Benzo(a)p3rrene 1.60E+03 Pg/kg L51E-4S mg/kgd 730E+0D (mg/kg-d)-' I.IOE^ 1-18E4)7 mg/kgd - mg/kgd NC 
3.69E403 Pg/kg 3.49E-0B mg/kg-d 730E^ (mg/kg-d)-' •235E4B 2.7i&07 mg/kgd - mg/kgd NC 
1.43E-K)3 eg/kg 1.35E-0B mg/kg-d 730E-02 (mg/kg-d)-' 936&10 1-05E4)7 mg/kgd - mg/kgd NC 

Dibenz(a4i)anthracene 45BE+02 Mg/kg 4;33E-09 mg/kgd 730E+00 (mg/kg-d)-' 3.16E-QB 3J7E-(» mg/kgd - mg/kgd NC 
lndei«>(l,2,3<d) pyrene 132E+03 Mg/kg 1.25E-0B mg/kg-d 730E-01 (mg/kg-d)-' 9.14E-09 9-74E« mg/kg-d - mg/kgd NC 
Aluminum 732E+06 Mg/kg 5.33E^)6 .mg/kg-d - (mg/kgd)-' NC 4.14E46 mg/kgd l;OOE^ mg/kgd 4.14E-06 

3.91E+04 Mg/kg 234E4B mg/kg-d (mg/kgd)-' NC 2-21 Ed7 mg/kgd mg/kgd <1 oflpjn 3.91E+04 Mg/kg 234E4B mg/kg-d (mg/kgd)-' NC 2-21 Ed7 mg/kgd D.wB-UO mg/kgd 
Arsenic 5.13E-H>4 Mg/kg 1.12E-07 mg/kg-d 1.50E400 (mg/kgd)-' 1A8&07 8-71E-4J7 mg/kgd 3-OOE-Oi mg/kgd Z90E-03 
Barium 6.60E406 Mg/kg 430EO6 mg/kg-d - (mg/kgd)' NC 3.74E4)5 mg/kgd 1.40Ed2 mg/kgd Z67&03 
Cadmium 7.72E+03 Mg/kg 5.62E-10 mg/kg-d - (mg/kgd)-' NC 4.37E-09 mg/kg-d 250Ed5 mg/kgd 1.75E-04 
Cobalt 1.05E+04 Mg/kg 7.64E-09 mg/kg-d - (mg/kgd)-' NC 5-94E-4B mg/kgd 3-0aEE4 mg/kgd 1.98E4)4 
Copper 933E+07 6.93E46 - NC 5-39E-0t 4.00Ed2 1.35&02 
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TABLE B.7^CT 

CALGULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAURDS FOR CURRENT/FimiRE ON SITE INDUSTRIAI/COMMERCML WORKER 

CENTR AL TENDENCY 

SOUTH DAYTON DUMP AND LANDULL SITE 

MORAINE, OHIO 

Pa^3or4 

icei^TioTunefranie; Current/ Future 

Uce^r Population: On Site Industrial/ Commercial Worlcer 

teceptorAge: Adult 

Mtdiwn Ei|Ninrre txpoauft i Exposun CliemiMlfo/ EPC CaiicwRijilcCu/alations' Non-Canrer Hdzard GaicuUttdfis 
Medium Polur Route PbtcuHal Concent Volue . Uuils Ifitdke^iposure Gpii^tnifioft' >C5F/lIiiitRfsK Cancer . IktMiui/Expqsitn Concentration Kjamfc Hazani 

Vofue Units Vuiuc UlHtl Kfslr Value Unili Value Units Quotient 

SuiftceSoil Surface Soil On Site Dermal Iron 3J0E+O7 Mg/kg 176Er05 it^kg-d - (mg/kg-d)-' NC Z15&04 mg/kgrd 7.00801 mg/kg-d 3.07804 

(cont'd) Lead 3J1E^ Mg/kg Z56G-06 mg/kg-d - (mg/kg-d)-' NC ' 1.99805 mg/kg-d - mg/kgd NC 
3B4E^ Z79E-07 • mg/kg-d Mf 2.17E06 liig/kfrd oanc-na mg/kg^ Z268q3 3B4E^ Mg/Kg Z79E-07 • mg/kg-d — (mg/kg-d) rii. 2.17E06 liig/kfrd y.ouc-w mg/kg^ Z268q3 

Nickel Z67E+05 Mg/kg 1.95E-07 mg/kg-d - (mg/kgrd)-' NC 1151E-06 mg/kg-d Z008Q2 mg/kg-d 7.57805 
yanadiuin 3.97E+04 Mg/kg 2.89E«e mg/kg-d - (mg/kg-d)-' NC X2re4I7 mg/kg-d 132804 ' mg/kg-d l;^E-a3 
Zinc IO8E+O6 Mg/kg L51B4)6 mg/kg-d - (mg/kgm)-' NC 1.18805 litg/kg-d 3:oo&oi mg/kg-d 3.93805 
Aroclor'1248 (PCB-1248) 1.63E^ Mg/kg 1.66ETOB mg/kg^ (mg/kg-d)-' 333E^ 139807 mg/kg-d - "1 mg/itgO NC 
Aroclor-1254(PCB-1254) 830E-H)2 Mg/kg 6.455^ mg/kg-d T-OOE-HM (mg/kg-d)-' 1.69E-0B 637E-0B mg/kg-d 200805 mg/kg-d 339803 
Arpck)r-1260 (PCB-1260) 534E-K12 Mg/kg 5.648:09 mg/kg:d ZOOE-KM (mg/kg-d)-' 1.13E4» 439808 mg/kg-d - mg/kg-d NC 
Total TEQ 1.20&02 Mg/kg 8.73E-14 . n*g/kg-d VSOE^OS (mg/kg-d)-' 1.13806 6.^813 mg/kg-d 1.00809 mg/kg-d 6.79E-04 

Exp. Route Total 4M408O7 3.10802 
Exposure Pbint Total " ilziEis" 231E+0Q 

•% eicuJVi 

Ambient Air On Site Inhalation Behzo(a)anthracene 3.13E+03 Mg/kg 5.92Erll mg/m' l.lOE-m (mg/m')-' 651E-12 4.608ID mg/m' - mg/m' 

. 2:51 breU 

NC 
fi / \ 1.60E403 Mg/kg 3.Q2&11 mg/m? I.IOE^ (mg/m')-' 3.32E-11 235810 mg/m' nig/m' 1.60E403 Mg/kg 3.Q2&11 mg/m? I.IOE^ (mg/m')-' 3.32E-11 235810 mg/m' nig/m' 

Benzo(b)nuoranttiene 3.69E403 Mg/kg 5.92E4B mg/m' l.lOE-m (mg/m')-' 6.52E-09 4.61807 mg/m' - mg/m' NC 

Benzo(k)flu6ranthene 1.43E4C3 Mg/kg Z70E-11 mg/m' I.IOE-OI (mg/m')'' 2.97E-12 2.10810 mg/m' - mg/m' NC 

4J8E402 Mg/kg 8.66E-12 ihg/ffl' l^E^flO (mg/m')-' liME-ll 6.73811 mg/m' - mg/m' NC 

lndeno(l,2,3-cd) pyrene 1J2E+03 Mg/kg 150E-11 . mg/m' l.lOE-01 (mg/m')-' Z75E-12 1.95810 mg/m' - mg/m' NC 

732E+06 Mg/kg 138E^ mg/m' - (mg/m')-' NC L08806 nig/m' 500803 mg/m' 2.i5804 

Antimony 3:91E-KM Mg/kg 7.39ErlO mg/m' - (mg/m')-' NC 5,75809 mg/m' - mg/m' NC 

Arsenic 5.13E+04 Mg/kg 9.71E-10 mg/m' 4J0E'«00 (mg/m')-' 4.17809 735809 mg/m' 130805 mg/m' 503E-04 

Barium 6.60E-K)6 Mg/kg 1.25E-07 mg/m' - (mg/m')-' NC 9.71807 mg/m' 5O0EO4 mg/m' 1.94E-03 

Cadmium 7.72E+03 Mg/kg 1.46E-10 mg/m' lEOE-KW (mg/m')-' 2.63810 1.14809 mg/m' 1.00E05 nig/ra' 1.14804 

Cobalt 1.05E-KM Mg/kg 1.99E-10 mg/m' - (mg/m')' NC 1.54809 mg/m' 6.00806 mg/ih' Z57B04 

Copper 9.53E+07 Mg/kg 1.80E4)6 mg/m' - (mg/m')-' NC 1.40805 mg/m' - mg/m' NC 

Iron 3B0E^ Mg/kg 7.18E-07 mg/m' - (mg/m')-' NC 539806 nig/m' - mg/m' NC 

Lead 3.51E+06 Mg/kg 6.64EOB mg/m' - (mg/m')' NC 5.17807 mg/m' - mg/m® NC 

Manganese 3S4E-K)5 . Mg/kg 7;26E-09 nig/m' - (mg/m')-' NC 5.64^ mg/m' 500805 mg/m' 1.13E-03 

Nickel 2ji7E405 Mg/kg 5.068:09 mg/m' 2.fiaE-ai (mg/m')-' 1.31809 3.93808 mg/m' 9.00805 mg/m' 437E-D4 

Vanadium 3.97E+M Mg/kg 7.51E-10 mg/m' - (mg/m')-' NC 5.84E-09 mg/m' - mg/m' NC 

Zinc 2.0BE-H}6 Mg/kg 3.94E-08 - (mg/m')' NC 3.06807 - mg/nfi' NC 
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TABLE B.7J.Cr 

CALCtjlAtlON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/ FUTURE ON SITE INDUSTRIAl/ COMMEROAL WORKER 

CENTRAL TEWENCY 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

nige4of4 

irio Timeframe: Current/ Future 
jteceptor Population: On Site Industrial/ Cos 
leceptor Age: Adult 

Meiftum Exposure Exposun ExiMsiiff ClutfifMb of EPC CaiimRisJt Caloilatiouf NopfGaucn ' Mzant CalnihHow 
Meaimn PoiHt Route Potanft'iif Conceni Value Um'fs Mak^^Exposun Coneeutntiou CSF/UnltRM e«iimr Muka^Exposure CotuentruHou RjOfi^ Haxanf 

Value UrnH Vmliu irmb Rbk Value Umta Value Umta Quotient 

Surface Soil Ambient Air On Site Inhalation AiDclor^l248(PCB-124B) 1A3E403' Mg/kg 3.b9E-11 mg/m' 5.70E-01 (mg/m')' 1.76E-n 2.40&10 mg/m' - mg/m' NC 

(conL'd) Anxlor-1254(PCB-1254) 8J0E+02 Mg/Vg 1.57E^ll mg/m' 5.70E-01 (mg/m')' 8.95E-12 132H-10 mg/m' - mg/m' NC 

ArocloM260 (PCB-1260) 554E+02 Pg/kg l.OSErll mg/m' 5.70E-01 (mg/m')' 5.97E-12 ai5E-n mg/m' - mg/m' NC 

Total TEQ 1.20E-Q2 Mg/kg Z27&16 mg/m' S-SOE-KM (mg/m')' 8.62E-12 1.76E-15 mg/m' 4.00E4» mg/m' 4A1E-08 

Exp. Route Total 1.24EdS 4.60Er03 
Sxpoaure Point Total 1.24Ed8 

1 7XP-na 

430E-03 
A EJVD m 

Medium Total 131E-05 231E+00 
Sediment Sediment On Site Ingestion BenzD(a)anthracene IJOE^ Mg/kg V65&07 mg/kg-d 7J0E-(n (rag/kg-d)' 131E-07 129E4)6 mg/kgd - mg/kgd NC 

Benzo(a)pyTene lEOE+03 Mg/kg 1.98E^ mg/kg^ 7J0Ed)0 (mg/kgd)-' 1.45&06 134E4)6 mg/kgd - mg/kgd NC 
Mg/kg 1 5 7«PJ1f7 mg/kg-d 7inPJii (mg/kgd)-' 9 niPJT7 9 1di7_fK mg/kgd mg/kgd Mg/kg mg/kg-d /.JUB-Ul (mg/kgd)-' mg/kgd ~ mg/kgd NC 

4.80E+02 Mg/kg 5.29E^ mg/kg-d 7.30EH)0 (mg/kgd)-' 336E-07 4.11E-07 mg/kgd - mg/kgd NC 
Indeno(l,23<d) pyrene 1.90E+03 Mg/kg 2.09E-07 mg/kg-d 7.30E-01 (mg/kgd)-' 133E-07 1.63&06 mg/kgd - mg/kgd NC 
Arsenic 1.26E-MH Mg/kg 1.39M6 mg/kgrd 1.50E+a) (mg/kgd)-' ZOSE-OE 13BE-«5 mg/kgd 3.00E-04 mg/kgd 330E-02 
C6balt 6.70E+03 Mg/kg 7.38E-07 mg/kg-d - (mg/kgd)-' NC 5.74&416 mg/kgd lOOE-04 mg/kgd 1.91 E-a2 
lion 135E+07 Mg/kg 1.49E4B mg/kg-d - (mg/kgd)-' NC 1.16E4)2 mg/kgd 7.00E-01 mg/kgd 1.65E^ 

E JECAAE Mg/kg f. fM BAG mg/kg-d (mg/kgd)-' NC A ATC-Oe mg/kgd ^ dnc tv> mg/kgd e oBD 4V1 Mg/kg O.UIBHO mg/kg-d (mg/kgd)-' NC 4.0/c-ua mg/kgd mg/kgd 
Aioclor-12» (PCB-1254) 6.60E+02 Mg/kg 7J7E41R mg/kgd TXiOEdia. (mg/kgd)-' 1A5E^ 5A6&07 mg/kgd 2.00E-C6 mg/kgd 233E-02 

Exp. Route Total . 4.54E-06 1.19E-01 
Dermal Ben2o(a)anthracene 130E-K)3 Mg/kg 1A2E-08 mg/kg-d 7.30Edl (mg/kgd)-' 1.04E^ 1.10E-C7 mg/kgd - mg/kgd NC 

Benzo(a)pyiene 1.8QE+03 Mg/kg 1.70E-« mg/kg-d 7.30Ed)0 (mg/kgd)-' 134E-07 132E-07 mg/kgd - mg/kgd NC 
Benzo(b)fluoranthene 230E+03 Mg/kg 2J6E-08 mg/kg-d 7.30E-m (mg/kgd)-' 1.73E-0B 1.S4E-07 mg/kgd - mg/kgd NC 

4.80E-K)2 Mg/kg 434E-09 mg/kg-d 7.30E400 (mg/kg-d)-' 331E-fl8 333E4» mg/kgd - mg/kgd NC 
lndeno(i;L3<d).pyrene 1.90E-KI3 Mg/kg 1.80E-0B mg/kg-d 7.30E-01 (mg/kgd)-' 131E-0B 1.40E-417 mg/kgd - mg/kgd NC 
Aisehic 1.26E+04 Mg/kg 2.75E4B mg/kg-d I.ME+00 (mg/kgd)' 4.12E-08 2.14E-07 mg/kgd 3J00E4)i mg/kgd 7.13&04 
Cobalt 6.70E'KD Mg/kg 4S7E4)9 ing/kgd - (mg/kgd)-' NC 3.79E-4B mg/kgd 3.00E<04 mg/kgd 1.26E-04 
Iron 1J5E+07 Mg/kg 9S2E-06 mg/kgd - (mg/kgd)' NC 7ME4B mg/kgd 7.00E-01 mg/kgd 1.09E-W 

EJEC^AE Mg/kg 

Mg/kg 

lOaPJVT mg/kgd 

mg/kgd 

(mg/kgd)-' 

(mg/kgd)-' 

KIC 1 MP-ilkC mg/kgd 

mg/kgd 

n £Ac rvj mg/kg-d 

mg/kg-d Aroclar-1254 (FCB-1254) 
Mg/kg 

Mg/kg 

J.TDBTV/ 

6.72E-09 

mg/kgd 

mg/kgd Z-OOEdW 

(mg/kgd)-' 

(mg/kgd)-' 134E^ 

J.UUtSHJP 

533E4B 

mg/kgd 

mg/kgd 

7.0UO4)4 

2.06E-(G 

mg/kg-d 

mg/kg-d 

3:21 CF(D 

2.61E-03 
Exp. Roiite Total 2.53E-07 6.77E-fl3 

Bxposiire Point Total 4.79E-06 136E-01 
Exposure Medium Total 4.79E4)6 136E-01 

Medium ToUl 4.79&06 136E-0I 

Total of Receptor Riaka Acroaa All Media tobl of Receptor Hazard! Across AH Media 2.8E-f€0 

NC"NotO]culated 

CRA 038443 (11) 



TABLE B.7aRME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCTO HAZARDS FOR CURRENT/FUTURE ON SITE INDU51KIA1/COMMERCIAL WORKER 

REASONABLE MAMMUM EXPOSURE 
SOUTH DAYFON DUMP AND LANDFILL SITE 

MORAINE^OHIO 

Page 1 of 4 

Scena^iTimefnm: Ciinm^'Future 

I^tor. FbpulaHon: On-Site IndiutHd/ ConmerdBl Worker 

leceptor.^r Adult 

Eiposwrr Exposure Exposure of EPC 1 ] Cmer Rikk Calai/afims ] 

Mrfiirm PbiNf Route Pornti^tComem Value Um'ts 1 iNfoke^xposure CdifeeiifratipM | CSF/Ui UKlik C««» 1 lutalra'&poeure CofKeatratfou { 1 RflVK/C Hozaril • 

Value Uiilts Value Uirih nitk Value Ijfflte Vmlm Units Quotient , 

Soil Gas Indoor Air ! On Site Inhalation IJ-Dkhloroethane 1.10E400 Mg/ni® 9.00E^6 mg/m' l:60E-03 (mg/in^-' 232B^ nig/m^ '• - mg/m' NC , 

62iEm ; Ug/n^ 5.0iSE-06 mg/m' - (ihg/m^"' i NC 1.42&05 mg/rn* iJOOBm mg/m' 7i)9E-05 

1.95Efl3 , Ug/ih' 139E;07 mg/iii' iao&02 (mg/V)"' 1.75&09 > 4A5&07 mg/m' 8.00&01 mg/m' 536E-07 

Benzene 7A1E+00 Mg/m^ 6.ME-04 mg/m' 730&q3 (mg/mV 4.71 1.69E-03 mg/m' 3.008-02 ' mg/m' 5.64E^ 

Bromomethane 7.98&03 Mg/m' 6.50E4I7 mg/m' - (mg/m^' NC L82E^ mg/m' 500e-03 txig/af 3.64^ 

Chlorobenzene 637E+00 Mg/m' 5.19E-04 nig/m' - (mg/m^' NC 1.45E4B mg/ii^ 5.0084)2 mg/m' . 2.91^ 

Z94&01 Mg/m^ 239&05 mg/m® - (mg/mV NC 6.70E46 mg/nt' 14108+01 mg/m' 6.7PE4)6 

Chloroform 3J8E-02 Mg/m' 2A8E-06 mg/fn* 230^02 (mg/m^' 6.16E4H 7.50E<I6 mg/m' 9g064)2 ing/m' 7A5E-05 

836E400 6g2E-04 mg/m^ (mg/mV NC i.91E^ mg/m^ nig/m' NC 836E400 mg/m^ (mg/mV NC i.91E^ mg/m^ nig/m' NC 

Cyclohexane 2jS2E*m Mg/m* 2.13E-(B mg/m' - (nig/itl^' NC S.98E4Q mg/m' 6L00E+O0 mg/m' 9.96E^ 

6BlE4n Mg/m* 5:ME-fB mg/m* - (mg/n^)' NC 1.55tW mg/m* mg/m' 7;77Er04 

2:40E+m Mg/m^ 1.96^03 ^ mg/m* 23dE-03 (mg/mV 4.89E4)6 5.48&a3 nig/in^ lJ)0E+00 mg/ra' 5A8^ 2:40E+m Mg/m^ 1.96^03 ^ mg/m* (mg/mV 4.89E4)6 5.48&a3 nig/in^ lJ)0E+00 mg/ra' 5A8^ 
1 r* 3.89E-Hn ug/m' 301E4M mg/m^ _ i Kit" RilPJU aiWRjn 9inR.jn 3.89E-Hn ug/m' mg/m^ (mg/IJT) o.4ic*in mA mg/m U.UIICTUI mg/nr 

MeOiylTertBiitylEther 3.99E® Pg/m^ 3.;UE-06 mg/irt* 2.60E-04 (mg/m^-' 8.46E-10 ' 9.11E4)6 mg/m^ • 3.00E+d0 mg/m^ 3.04E^ 

Methylene ddoride 1.16E-02 Pg/m' 9.44E-07 mg/m' 4.70E-04 (mg/rn')'' 4.44E-10 2.64E-06 mg/m' liWE-HlO mg/m' 2A4&06 

3.22E-01 pg/m® 2.63E-05 mg/m' 3.40E-02 (TO/mV 8.94E-07 736E« mg/m' 3J»&03 mg/m' Z45ErQ2 3.22E-01 pg/m® 2.63E-05 mg/m' 3.40E-02 (TO/mV 8.94E-07 736E« mg/m' 3J»&03 mg/m' Z45ErQ2 

Tetiachloiroethene 1.17E4n Pg/m^ 936&06 mg/m' 5.90E-03 (mg/mV 5A4E^ 2.68E-Q5 mg/m' 2.70E^ mg/m' 9.92E46 

Toluene 153E^ Pg/m' 134E-04 mg/m' - (m^mV NC 3.48E4M mg/m' SDOE+OO mg/m' 6.96E-415 

ZMErOl pg/m* 1A6E^ mg/m' - (mg/mV NC A.6SE4S nig/m' 6.00E-a2 mg/irt' 7.76E04 

Tiidiloroethene 2E6E+01 Pg/m' 2338^ mg/m^ 2.00E^ [mg/nff' 4.66E-06 652E-g3 mg/m' - mg/m' NC 

Trichlorofluoromethane 1.91&4)2 Pg/m® l.ME-06 • ing/m' - (mg/mV NC 4.36&06 mg/m' 7.00E-01 mg/m' 633&06 

Vinyl chloride 2.93E+O0 Pg/m' 239&04 mg/m' 4.40E-03 (mg/m^-' \J05E-W 6.7DE^ mg/m' IJWE-Ol mg/m' 6L7D&03 

Xylenes (total) 2A4E^ Pg/m' 1.99E-03 mg/m^ - (mg/mV NC 538&03 mg/n^ 1.00E^ mg/iii' 538E-02 

1 Exp. Route Total y. 1 1.65E« IJ3E^ 

texpostire Point Total 1 1A5E:05 
1 fi^n-TR 

! 1JB3&01 
1 a9B m 

Medium ToUl 

oxpaniR Meal iXOC-iO 

1.65E-C6 

iJucHn 

133&01-

ScHiGas Ambient Air On Site Inhalation Benzene 131E+00 Pg/m' 1il6E-04 mg/m' 7g0E-03 (mg/mV 830E-07 2.«E^ mg/m' ' 3.00E-OZ mg/m^ 9.94ETa3 

Elhylbaizm 3BOE+00 Pg/m' 3.10&0t mg/m* 230E-03 (mg/m^' 7.75E4I7 8.69&04 mg/m' l.OOE+00 mg/m' 8ii9E-04 

4.41 B-02 Pg/m^ 3.60E-06 mg/m' 34flP^ (mg/m')' 132&07 l.OlE-06 mg/m' 3i)0&a3 mg/m' 336E^ 4.41 B-02 Pg/m^ 3.60E-06 mg/m' 0.4UC*VA (mg/m')' 132&07 l.OlE-06 mg/m' 3i)0&a3 mg/m' 336E^ 

Trichloroethene 4:6BE-K» Pg/m' 3g2E^ mg/m^ 2.00E4I3 (mg/mV 7A4E-07 IDTE-OS mg/m' - mg/m' NC 

Vinyl chloride 5B8E^ pg/in' 4.79E« mg/m* (mg/mV 2.11E^ 134E-M mg/m' liWE-tn mg/m' 134E-03 

Exp. Route Total 1 1 2.70E-06 1.55&<KZ 

[Expoaiire I\iint Total 1 2.70EO6 1.55E-02 

iBxposiireMediuiri Total I 1.55E-Q2 

n Medium ToUl I y 2.7DEr06 y 1 . 1.55Er02 

CRA 038443 (11) 



TABLE B.7.2.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/ FUTURE ON SITE INDUSTRIAl/ COMMERCIAL WORKER 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Page 2 (rf4 

Jcenario Timeframe: Current/ Future 

Receptor Population: On-Site Industria!/ Commercial Worker 
Receptor Age: Adult 

Medium Exposure Exposure Exposure Chemicals of E PC Cancer Risk Calatlations Non-Cancer Hazard Calculations 
Medium Point Route Potential Concent Value Intak^jtposure Concentration CSFAInit Risk Cancer Intakf/Exposure Concentration RfD/RfC Hazard 

Value Units Value Units Risk Value Units Value Units Quotient 
Surface Soil Surface Soil On Site Ingestion Benzo(a)anthracene 3.13E+03 Mg/kg 1.09E-06 7.30E-01 (mg/kg-d)' 7.98E-07 3-06E-06 mg/kg-d _ mg/kg-d NC 

Benzo(a)pyrene 1.60EH)3 Kg/kg 5.58E-07 mg/kg-d 7.30E+00 (mg/kg^l)' 4.08E-06 1.56E-06 mg/kg-d - mg/kg-d NC 
Benzo(b)nuoranthene 3.69E-K)3 gg/kg 1.29E-06 mg/kg-d 7.30E-01 (mg/kg<l)"' 9.41E-07 3.61 E-06 mg/kg-d - mg/kg-d NC 
B«izo(k)nuoranthene 1.43E+<)3 Mg/kg 4.99E-07 mg/kg-d 7.30E-02 (mg/kg-d)' 3.65E4)8 1.40E-06 mg/kg-d - mg/kg-d NC 
Dibenz(a,h)anthracene 4.58E+02 gg/kg 1.60E-07 mg/kg-d 7.30E+00 (mg/kg-d)' 1.17E-06 4.48E-07 mg/kg-d - mg/kg-d NC 
Indeno(lA3-cd) pyrene 132E+03 gg/kg 4.63E-07 mg/kg-d 7.30E-O1 (mg/kg^l)-' 3.38E-07 130E-06 mg/kg-d - mg/kg-d NC 
Aluminum 7.32E-H)6 gg/kg 2.56E-03 mg/kg-d - (mg/kg-d)-' NC 7.17E4B mg/kg-d l.OOE+OO mg/kg-d 7.17E-03 
Antimony 3.91 E+04 gg/kg 1.37E-05 mg/kg-d - (mg/kg-d)-' NC 3.82E-05 mg/kg-d 4.00E-04 mg/kg-d 9.56E-02 
Arsenic 5.13E+04 gg/kg 1.79E-05 mg/kg-d 1.50E+00 (mg/kg^i)-' Z69E-05 5.02E-05 mg/kg-d 3.00E-04 mg/kg-d 1.67E-01 
Barium 6.60E+m gg/kg 2.31E-03 mg/kg-d - (mg/kg-d)-' NC 6.46E-03 mg/kg-d 2.00E-01 mg/kg-d 3.23E-02 
Cadmium 7.72E+03 gg/kg 2.70E-06 mg/kg-d - (mg/kg-d)' NC 7.56E-06 mg/kg-d 5.00E-04 mg/kg-d 1.51E-02 
Cobalt 1.05E+04 gg/kg 3.67E-06 mg/kg-d - (mg/kg-d)-' NC 1.03E-05 mg/kg-d 3.00E-04 mg/kg-d 3.43E-02 
Copper 9.53E+07 gg/kg 3.33E-02 mg/kg-d - (mg/kg^l)' NC 9.33E-02 mg/kg-d 4.00E-02 mg/kg-d 233E+00 
iron 3.80E+07 gg/kg 1.33E-02 mg/kg-d - (mg/kg-d)-' NC 3.72E-02 mg/kg-d 7.00E-ai mg/kg-d 531E-02 
Lead 331E+06 gg/kg 1.23E-03 mg/kg-d - (mg/kgKi)-' NC 3.44E-03 mg/kg-d - mg/kg-d NC 
Manganese 3.84E+05 gg/kg 1.34E-M mg/kg-d - (mg/kg-d)-' NC 3.76E-04 mg/kg-d Z40E-02 mg/kg-d 1.56E-02 
Nickel 2.67E+05 gg/kg 935E-05 mg/kg-d - (mg/kgKi)-' NC 2.62E-4>4 mg/kg-d ZOOE-02 mg/kg-d 1.31E-02 
Vanadium 3.97E+04 gg/kg 1.39E-05 mg/kg-d - (mg/kg-d)-' NC 3.88E-05 mg/kg-d 7.D0E-03 mg/kg-d 5.55E-03 
Zinc 2.08E+06 gg/kg 7.27H-04 mg/kg-d - (mg/kgKl)' NC Z04E-a3 mg/kg-d 3.00E-01 mg/kg-d 6.79E-03 
Anx:lor-1248 (PCB-1248) 1.63E+03 gg/kg 5.71 E-07 mg/kg-d ZOOE+00 (mg/kg-d)-' 1.14E-06 1.6aE-06 mg/kg-d - mg/kg-d NC 
Aroclor-1254 (PCB-1254) 830E+02 gg/kg Z90E-07 mg/kg-d ZOOE+00 (mg/kg-d)-' 5.80E-07 8.12E-07 mg/kg-d 2.00E-05 mg/kg-d 4.06E-02 
Aroclor-1260 (PCB-1260) 5.54E+02 gg/kg 1.94E-07 mg/kg-d 2.00E+00 (mg/kg-d)' 3.87E-07 5.42E-07 mg/kg-d - mg/kg-d NC 
Total TEQ 1.20E-02 gg/kg 419E-12 mg/kg-d 1.30E+05 (mg/kg-d)-' 5.45E-07 1.17E-11 mg/kg-d l.OOE-09 mg/kg-d M7E-02 

Exp. Route Total 3.69E-05 2.83E+00 
Benzo(a)anthracene 3.13E+03 gg/kg 9.38E-07 mg/kg-d 7.30E-01 (mg/kg-d)' 6.85E-07 2.63E-06 mg/kg-d - mg/kg-d NC 
Benzo(a)pyrene 1.60E+03 gg/kg 4.79E-07 mg/kg-d 7.30E+00 (mg/kg-d)-' 3.50E-D6 1.34E-06 mg/kg-d - mg/kg-d NC 
Benzo(b)f1uoranthene 3.69E+03 gg/kg l.nE-06 mg/kg-d 7.30E-01 (mg/kg-d)' 8.07E-07 3.10E-06 mg/kg-d mg/kg-d NC 
Benzo(k)fluoranlhene 1.43E+03 gg/kg 4.28E-07 mg/kg-d 7.30E-a2 (mg/kg-d)' 3.13E-08 1.20E-06 mg/kg-d - mg/kg-d NC 
Dibenz(a,h)anthracene 4.58E+02 gg/kg 1.37E-07 mg/kg-d 7.3DE+00 (mg/kg-d)' l.OOE-06 3.84E-07 mg/kg-d - mg/kg-d NC 
Indeno(l,23<d) pyrene 1.32E+03 gg/kg 3.97E-07 mg/kg-d 7.30E-01 (mg/kg-d)-' 2.90E-07 l.llE-06 mg/kg-d - mg/kg-d NC 
Aluminum 7.32E+06 gg/kg 1.69E-M mg/kg-d - (mg/kg-d)-' NC 4.73E-04 mg/kg-d l.OOE+OO mg/kg-d 4.73E-04 
Antimony 3.91E+04 gg/kg 9.01 E-07 mg/kg-d - (mg/kg-d)-' NC Z52E-06 mg/kg-d 6.00E-05 mg/kg-d 4.21 E-02 
Arsenic 5.13E+04 gg/kg 3.55E-06 mg/kg-d 1.50E+00 (mg/kg-d)-' 533E-06 9.94E-06 mg/kg-d 3.00E-04 mg/kg-d 3.31 E-02 
Barium 6.60E+06 gg/kg 1.52E-04 mg/kg-d - (mg/kg-d)' NC 4.27E-04 mg/kg-d 1.40E-02 mg/kg-d 3.05E-02 
Cadmium 7.72E-H)3 gg/kg 1.78E-08 mg/kg-d - (mg/kg-d)-' NC 4.99E-08 mg/kg-d Z50E-05 mg/kg-d 1.99E-03 
Cobalt 1.05E+04 gg/kg 2.42E-a7 mg/kg-d - (mg/kg-d)-' NC 6.78E-07 mg/kg-d 3.00E-04 mg/kg-d Z26E-03 
Copper 9.53E+07 2.20E-03 - (mg/ks-d)-' NC 6.16E-03 4.00E-02 mg/kg-d 1.54E-01 

CRA 038443 (11) 



TABLE B.7:LltME 

CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS FOR CURRENT/ FUTURE ON SITE INDUSTRIAl/COMMERaAL WORKER 
REASONABLE MAXIMUM EXPOSURE 

SOUTHiDAVrON DUMP AND LANDHLL SITE 
MORAINROHIO 

P>ge3of4 

kdiaHoTiiinefraiiw: Current/Future 
Rec^tpr Population: On-Site Industrial/ Con rcial Worker 

MMIUM Exposwrv Exposure E^Mom Ckmricalao/ EPC Cenw.Rblb.CoIcvleHoifs Nou-Cemer HasanI Caleulatibiis 

MtHum Poifif Emit Pofmfial Conccni Vefue Unit% 'fRfaJce^:xpbsMfe CtmcsNfrnfioN' CSF/UmfRisIc Cancer JuiakaCxposure Coftcewrrah'oti EflVEfC HazaM 

Velue Uffifs Velue Ifirili Rtsik Value Uitlla Value . Uniti Quorleur 

SurfKeteil ^aceSoii On Site Demui Iron 3S0E-H17 Mg/kg R76E-04. - (rag/kg-d)-"' NC Z45^ mg/kgd mg/kgd 3.50&03 

(cont'd) Lead 331E-H)6 Mg/kg ailE-05 mg/kg-J - (mg/kgd)-' NC Z27E« mg/kgd mg/kgd NG 
3ME+05 8.fl5E-06 mg/kg^ (mg/kgKl)-' NC Z48fr05 mg/kgd mg/kgd 158^ 3ME+05 8.fl5E-06 mg/kg^ ** (mg/kgKl)-' NC Z48fr05 mg/kgd y.ouB-ua mg/kgd 158^ 

Nickel 1 2.67E+05 Pg/kg 6.17E^ mg/kg^ - (mg/kgd)-' NC 1.73E-05 mg/kgd zqoEdz mg/kgd a64E-04 
Varudtuin 3.97E-K14 Pg/kg 9.16E4)7 mg/kgrd - (mg/kg-d)' NC 236E-4I6 mg/kgd 1E2E4M mg/kgd 1.41E412 ' 
Zinc 2.08E406 Mg/kg 4B0E^ mg/kgrd - (mg/kg-d)' NC 1J4E-04 mg/kgd lOOEdl mg/kgd 4M^ 

Aroclor-1248(PCB.124B) 1.63E-K)3 Mg/kg 5.27E^ nig/k^ ZOOE+OO (nig/kg^i)' 1D5E46 1.48E-06 mg/kgd - mg/kgd NC 
AiDClor-12S4(PCB-1254) | S30B-K)2 Pg/kg Z68E-07 nig/kg-d ZOOE+OO (mg/kg-d)" 5^&07 7SSE-W mg/kgd ZdOEdS mg/kgd 3:75E4)2 

Aioc]or-12«)(PCB-1260) 5S4E+02 Mg/kg L79fr07 mg/kgrd ZOOE+OO (mg/kgd)'; 3S8E-07 5^1E-07 mg/kgd - mg/kgd NC 
rolalTEQ i;i0E:02 M-^,kg 177Erl2 mg/kg^l 1.30Et05 (mg/kgdy'l 3:6QE-07 ! 7.75E-12 .. ."M/kgd 1i»E4N mg/kg-i 7.75E4a 

Exp. Route Total' 139&05 334E4n 

Exposure Point Total 5.09E4B 
enORJlR 

3;i8E^ 
4 daw?. 

Ambient Air On Site Inhalation Bien^a)af)thracene 3.13E+03 . Mg/kg • li88E40 rng/m' . 1.10&01 (mg/mV ' 

04/yB-U0 

2D6E-n ! S^E-IO mg/m? mg/m" NC 

1.60E-*^03 Mg/kg 

Mg/kg 

9.58E-n 

1;88E-07 

.nig/m^ 

mg/m' 

l.ldErflO 

I.IOE-Ol ' 

(mg/irf)-' ' 

(mg/_mV 

1 05E-10 2.68E-10 mg/rn' 

mg/ni' 

mg/m' 

mg/m* 

NG 

NC Benzo(b)fludrafithene 3.69E+fl3 

Mg/kg 

Mg/kg 

9.58E-n 

1;88E-07 

.nig/m^ 

mg/m' 

l.ldErflO 

I.IOE-Ol ' 

(mg/irf)-' ' 

(mg/_mV 2jm^ 5.26E-a7 

mg/rn' 

mg/ni' -
mg/m' 

mg/m* 

NG 

NC 

Benzo(k)nuorantliene 1A3E-H13 Mg/kg 8.57E-11 mg/m^ l.lOE^n (mg/m")"' 9A3E-12 Z^OBrlb mg/m' - mg/m' NC 

Dibenz(a4t)anthnicmc, 458E-K)2i Mg/kg Z75E-11 mg/m' 1.20E^ (mg/mV 3^E-11 7.69Edl mg/m' - mg/m' NC 

Ifideho(la2e3-cd) pyrene 132E-f(B - Mg/kg 7.94E.11 mg/m' (mg/mV 8.73E-12 77JE-10 nig/m' - mg/m' NC 

Aluminum 732E+06 Mg/kg 4.39E-07 mg/m^ - (mg/m?)' NC 1.23Ed6 mg/m' SXIOEdS mg/m' 2.46&04 

Antimony 3.91E+04 Mg/kg Z34E-09 mg/m' - (mg/mV NC 6L56E-(» mg/m* - mg/m' NC 

Arsenic S.ISE-KM Mg/kg 3.08E-09 mg/m' 4.30E'H)0 (mg/mV lj2E:08 i£2B4B mg/m' 1.50&4)5 mg/m' 5.74E« 

^rium 6.60E^ Mg/kg 3:96EI17 mg/m' - (mg/mV NC l.llEdE mg/m' lOOE-M mg/m' Z22E-d3 

Cadmium 7.72E+03 Mg/kg 4.63E-10 mg/m* 1R0E«00 (mg/mV 833E-10 IJOEdd mg/m' 1.00E-4» mg/m' 1.30&M 

Cobalt li)5E+04 Mg/kg 6.30E-10 mg/m' - (mg/mV NC 1.76EW mg/m' 6.0PE-06 mg/m' 2.94&04 

Copper 9J3E+07 Mg/kg 5.72E-06 mg/in' - (mg/mV' NC l.WEdS mg/m' - mg/m' NC 

lion 3S0E+07 Mg/kg 2.2BE^ mg/m' - (mg/mV NC 6.38Ed6 mg/m' - mg/m' NC 

Lead 3JIE+06 Mg/kg ZllE-07 mg/m' - (mg/mV NC • 5.90&07 mg/m' - mg/m' NC 

aa4E+05 Mg/kg 130E^ mg/n^ (mg/mV NC 6.44EdB mg/m' SdOE-OS mg/m' 129E-C3 aa4E+05 Mg/kg 130E^ mg/n^ (mg/mV NC 6.44EdB mg/m' SdOE-OS mg/m' 129E-C3 

Nkicel Z67E+« Mg/kg 1.60E-08 mg/m' Z60E-01 (mg/mV 4.17E-09 449Ed8 mg/m' 9/)0E-l6 mg/m' 4.99E-1H 

Vanadium 3.97E404 Mg/kg Z38E-09 mg/m* - (mg/mV NC 6.66E4» mg/m' - mg/m' NC 

Zinc 2.0BE^ 1.25M7 mg/m' - NC 3.49E4I7 - NC 

CRA 038443 (11) 



TABLE B.7^RME 

GALGULAHON OF GHEMICAL CANCER RISKS AND NON^ANCER HAZARDS FOR CURRENT/FUTURE ON SITE INDUSIKlAl/COMMERaAL WORKER 
REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AFm LANDHLL SITE 
MOIUmE^OHIO 

F>ge4of4 

Scenario Timefnme: Current/ Future 
Receptor Population: On-Site Industrial/ Commercial Worker 
leceptor Age: Adult 

Exposure Eaposure Ezpoaere ClrcmjMfai^ I • EPC 1 II CencerRfskCafcHfarioRa j II NoRrGaMcerffazanfCa/cHfat/oiu | 
Medlmt Pomf Route PotcfifialCoNcanf Velve Umfs II fxfafcc^i^sare CpficcarrMboff 1 CSFAInHRitk Cancer 1 R/Wfi: Hazard 

Vafae Uirib VtlMI Uuits Rtsit Value Uniit Vtliu Vnitt Quotieut 

Surface Sol! Ambient Air On Site 1.63E+03 lig/kg 9.79E-11 mg/nf 5.70&01 (mg/mV 538E-11 1748-10 mg/m* mg/m" NC Surface Sol! Ambient Air On Site ArocU>r'124o 1.63E+03 lig/kg 9.79E-11 mg/nf 5.70&01 (mg/mV 538E-11 1748-10 mg/m* ~ mg/m" NC 

(cont.'d) ArocIor-1254 (PGB-1254) 8J0E+O2 Mg/kg 4.98E-11 mg/m' 5.70E-01 (mg/m*)' 2B4E-11 139E-10 mg/m* - mg/m* NC 

Arodor-12M(PCB-1260) 5.54E+02 Mg/kg 3J2E-11 mg/m' 5.70E-(n (mg/mV U9E-11 9.30E-11 mg/m* - mg/m* NC 

Exp. Route Total | 

Total tEQ 1.20E-02 Mg/kg 7.19E-16 mg/m* BgOB-HM (mg/m*)-' 2.73E-11 2.01E-15 mg/m* 4.008-08 mg/m* 5JHE-0e 

I- 1 3.92&08 53584)3 
llExposure Point Total I 3.92&flB 535803 

1 llExposure Medium Total 3.92E-08 53584)3 

Medium Total 5.09&05 3.198+00 

Sediment Sediment On Site Ingestion lSOE+03 
IJVIR+ffl 

Mg/kg 524E-07 
ft90F.rr7 

mg/kg-d 

mg/kg-d 

7J0E-(n 
7 

(mg/kgd)' 

(mg/kgd)' 

3B3E:fl7 
A CQFJVk 

1.47E4)6 mg/kgd 

mg/kgd 
- mg/kgd 

mg/kgd 

NC 
kic* I.OUO^vO Pgr *8 O.XyD'V/ 

mg/kg-d 

mg/kg-d /JUC*W 

(mg/kgd)' 

(mg/kgd)' 4.oyc-w> 1./OB4D 

mg/kgd 

mg/kgd 

mg/kgd 

mg/kgd 
Benzo(b)fluoranlhene 150E+03 Mg/kg 8.74&07 mg/kg-d 7.30E^ (mg/kgd)-' 6J8E-07 2.45E4)6 mg/kgd - mg/kgd NC 
Dibenz(a4i)anthracene 4.80E+02 Mg/kg 1.6BE-07 mg/kg-d 7J0E+O0 (mg/kgd)-' 122E-06 4.7084)7 mg/kgd - mg/kgd NC 
Indeno(lA3<d)pyrene 1.90E+O3 Mg/kg 6.64E-07 mg/kg-d 7.30E-O1 (mg/kgd)-' 4S5E^ 136E4)6 mg/kgd - mg/kgd NC 
Arsenic 1.26E+04 Mg/kg A40E-4I6 mg/kg-d 1.50E+00 (mg/kgd)-' 6.60E-06 133E46 mg/kgd 3.00E4)4 mg/kgd 4.118-02 
Cobalt 6.70E+a9 Mg/kg 134E-06 mg/kg-d - (mg/kgd)-' NC 6.56E-06 mg/kgd 3.0DE4>4 mg/kgd 2.198-02 
Iron 1.35E+07 Mg/kg 4:72E-03 mg/kg-d - (mg/kgd)-' NC 1328-02 mg/kgd 7.0084)1 mg/itgd 13984)2 
Manganese 5.45E+05 Mg/kg 1.90&04 mg/kg-d - (mg/kgd)-' NC 5.33E4M mg/kgd 2.4084)2 mg/kgd 2.228-02 
Aroclor-1254 (PCB-1254) 6.60E+02 Mg/kg Z31E-07 mg/kg-d ZOOE+00 (mg/kgd)-' 4A1ET07 6A6E4J7 mg/kgd 2.0084)5 mg/kg-d ! 333E412 

1 1 1.44&05 1 1 13684)1 
Dermal Baiao(a)ahthracene 1.50E403 Mg/kg 4J0E-07 mg/kg-d 7.30E.01 (mg/kgd)-' 3.28Ei07 136E4)6 mg/kgd - mg/kgd NC 

IJIOE-i-03 Mg/kg e jnpj|7 mg/kg-d 7mF+nn (mg/kg-d)-' 4 ntrr.nA 1 X1CJK' mg/kg-d mg/kgd IJIOE-i-03 Mg/kg 9.4UC-V/ mg/kg-d /..Wc^UU (mg/kg-d)-' j.74c-ln lonmjo mg/kg-d mg/kgd NV, 

Benzo(b)fluoranthene 250E+03 Mg/kg 7.50Brm mg/kg-d 7.30E-01 (mg/kgd)-' S.47E-4I7 ' Z10Bd6 mg/kgd - mg/kgd NC 
bibenz(a,h)anlhraccne 4.B0E+02 Mg/kg mg/kg^ 7.30E+00 (mg/kgd)-' 1D5E-06 4.a3E-07 mg/kgd - mg/kgd NC 
lndeno(i;L3^) pyrene 1.90E+03 Mg/kg 5.70E-07 mg/kgrd 7.30E-01 (mg/kgd)-' 4.16E417 l^E-06 mg/kgd - mg/kgd NC 
Arsenic 1.26E+04 Mg/kg a72E-07 mg/kg-d 1.50E+00 (mg/kgd)' 13184)6 2A*E-D6 mg/kged 3.a0E-04 mg/kgd 8.148-03 
Cobalt 6.708+03 Mg/kg JJ5E-07 mg/kg.d - (mg/kgd)-' NC 4.33Ed7 mg/kgd 3.0aEd4 mg/kgd 1.4484)3 
Iroii 135E+07 Mg/kg in&M mg/kg-d - (mg/kgd)-' NC . 8.72E-04 mg/kgd 7.00E-01 mg/kgd 1.2584X3 
Manganese 5A5E+05 Mg/kg 1^E45 mg/kg-d - (mg/kgd)-' NC UTEdS mg/kgd 9.6aEdt mg/kgd 3.6784)2 
Aroclor-1254 (PCB-1254) 6.60E+02 Mg/kg 2.13E-07 mg/kgd ZOOE+00 (mg/kgd)-' 4.26E4)7 5.97E-07 •ng/kgd 2dOE-q5 mg/kgd 2.9684)2 

'.Exp. Route Total 8.02E4y6 \ II 7.73Eda H 
(Exposure Point Total I Z24E-06 2:i4E4)l 

lExposure Medium Total I 2.24E415 2.148-01 

1 Medium Total 1 234E4)5 2.1484)1 

H Total of i^eptor Risks Across All'Media | 9.2&<I5 Total of Receptor Hazards Across All Media 3.6E+00 

Notes: 
NC-Not Calculated 

CRA 036443.(11) 



TABLE B.7ACf 

CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS FOR FUTURE ON SITE GONSTRUCFIOP^ UnUTY WORKER 

CENTRAL TENDENCY 
SOUTH DAYTON DUMP AND LANDFiLL SITE 

MORAINE OHIO 

P>gelof4 

kouiio Timeframe Fiitiiic 

ftecepior Population: On Site Comtnictian/ Utiiity Worker 

Receptor Age;. Adult 

Maihtm Exp^are Exposim E^NWiim Oi^cmbof E CMRarRMCalwfaHon Ndi^e^Hazard Gafoi/eriom 
Medfum Pomt Roifte Potafftief CoiKem Vafue UiHH fiitajtoiEipwiirc CoimiifniMm aF/Un/tKM Ceiwer HmamI 

VMu Unit! Valut Uelta Risk Vetac Ufdta VefNe Ufllta QuoUmt 

SoilGai AinUentAir Oil Site InhdatkHi' Beruene 7.2S&03 Mg/m* 1 SlMEW mg/m' 1 1 7MB4B (mg/hi^' 4A3E-11 3.97E^)7 ihg/ni^ 3.00E-Q2 mg/m' •133BM 

Ethylbehzeiie 2.11E-02 , Mg/m® I 1^65^ 1 rag/iii' 230E-03 (mg/irS)-' 4.14E-11 1.16E4)6 mg/m® 130E+00 mg/m' 1.I6E4I6 

Naphthalene 2.45E-04 - Mg/m^ 1.92&10 mg/m' 1 3:40E-02 (mg/nt^- 633M2 134EM0S 1 mg/m® 3.00E-a3 mg/m' 448E-a6 

Trichloroethene 2.60E-02 tig/m' 2i)4EM mg/iri' 2:00^ (mg/n^)' 4J)7E-11 1A3&06 mg/m® - mg/m' NC 

Vinyl chloride 3.27E-a3 Mg/jn* 2J6E-09 •ng/ni' 4-40^ 1.13E-11 1.75>E:07 ing/frt® 130E-01 mg/n/ ! ! 1,79E4)6 
Exp. Route Total! 1.44&1Q 2Jm-as 

llExiwsiirePdintTold^ 1.44E-10 I07E-05 
ixDosure Medium Total . 1.44E-10 ZOTEdB 

Medium Tdui 1.44E-10 
.... . 

2.07&05 
SurfKe and soil On Site Benaene 5.27E+02 lig/kg 5g3E-a9 H,g/kg<l sjoem (mg/kg-d)-' 321E-10 II 4i)8Er07 mg/kg-d 4i)OE-03 mg/kg-d lJ)2E-04 
Subeurfen Ethylbehzene 8.^+03 Pg/kg 9.M&C8 mg/kg-d 1.10E4)2 (mg/kg^)-' 1.05E^ 6.WEd6 mg/kgd liWEdl mg/kg-d 6.e8E-()5 

Soil Tetrachloroelhene 1.90E+02 Mg/kg ZIOE-IN mg/lg-d 5MB4n (mg/kg-d)-^ 1.14E-09 1A7E417 mg/kg^ llOOEdl mg/kg-d IdTE^B 
Vinyl (hloride iJ2E402 Mg/kg 1.46E-09 • mg/kg-d 720EM (mg/kg-d)-' 1.05E-09 liOE^ mg/kg-d 3.00&€a mg/kgHl , 3.4aE-05 
Xylenes (total) 4.72E404 Mg/kg 5.23E-q7 

^ nilc na 
mg/kg-d 

t mB m 

(mg/kg-d)-' NC 3.66E^)5 mg/kg^i lObE-01 mg/kg-d 1E3E4H 

1 AAB*IT1 
Mg/kg A14b-UI} 

139E-0B 
•> A1B 

, mg/kg-d 7.9UCrUl (mg/kg-d)-' 1.56E-0B' 130EM06 mg/kg-d mg/kg-d. NC 
Mg/kg 

A14b-UI} 

139E-0B 
•> A1B 

mg/kg-d ZJUb-nJU (mg/kg^l)-' 1.16E^ 

ISOE-GB 

1.12E4i6 mg/kg-d ing/kgHl NC 
Mg/kg ^4/tl-UB Dig/kgrd 7J0hmi (mg/kg-d)-' 

1.16E^ 

ISOE-GB 1.73E-06 mg/kg-d — mg/kg-d NC 
Bento(k)nuoranthene 1.16E+03 Mg/kg 1.29E-0B mg/kg-d 7.30&02 (mg/kfrd)-^ 939&10 9i»&07 mg/kg^ - mg/kg-d NC 
CKbeiu^ajh)anftncene 1.60E+02 Mg/kg 1.78M9 mg/kg-d '7.30E-KI0 (mg/kg-d)-' 1J3O&0B lMBr07 mg/ltg-d - mg/kg^ NC 
iiidieno(l;2«3-cd) pyrene 5.97E+02 Mg/kg 6L61E^ mg/kg-d 7.30E-01 (mg/kgrd)-' 4J2&09 432&07 ing/kg-d - mg/kg-d NC 
Naphthalene 1.54E+03 Mg/kg 1.70E-06 mg/kg-d - (ing/kg-d)-' NC I.I?E:O6 mg/kgd ZOOE-CQ mg/kg-d 5.96&05 
Aluminum 6.71E+06 Mg/kg 7,43E-C6 mg/kg-d - (mg/kgKl)-' NC 5.20^ mg/icgd l.OOE+00 mg/kg-d 5.20&03 
Antimof^ 8.45E-K)4 Mg/kg 9.^E^ mg/kg-d - (mg/kgKl)-' NC 6.54&05 mg/kgd 4.00E-04 mg/kg-d 1.64&01 
Arscnk 2.22E+04 Mg/kg Z46&07 mg/kg-d 1.50E+00 (mg/kgrd)-' 3:68E-07 1.72E415 mg/kgd 3.00E-04 mg/kg-d 5.73E^ 
Barium 7.84E+05 Mg/kg a68&416 mg/kg-d - (mg/kg-d)-' NC 6.08E-M mg/kg-d ZOOEdl mg/kgKi 3.04&d3 
Cadmium 1.14E+04 Mg/kg L26E^ mg/kg-d (fhg/kg-d)-' NC 835E-06 mg/kgd 5.0aE-04 rag/kg-d 1.77E^ 
Cobalt 2.»E-K)4 Mg/kg 3.13E-07 mg/kg-d - (mg/kg-d)-' NC 2.19&05 mg/kgd 3.00E-M mg/kg-d Z30E4Q 
Cbpper 2.97E+07 Mg/kg 3.28E-04 mg/k^ - (mg/kg-d)-' NC 230B4JZ mg/kgd 4.00E-02 mg/kg-d 5.75E-01 
Iron 433E+07 Mg/kg 5.D1E4M mg/kg-d - (mg/kg-d)-' NC 331^ mg/kgd ZOOEdl mg/kg-d 5.01 ETa2 
Lead 4.53E406 

B OaC.&AE 

Mg/kg 5.02E4)5 mg/kg-d - (mg/kg-d)-' NC 331E4D mg/kgd - mg/kg-d NC 
O4J0C^tJ3 Mg/kg 9.021Srt)D mg/kg-d ~ (mg/kg-d)-' NC 3.94EF04 mg/kgd Z40E-02 mg/kg-d 134E-02 

Mercuiy 1.26E+03 Mg/kg 1.39E:W mg/kg-d - (mg/kg-d)-' NC 9;76B-07 mg/kgd 1.60Ed4 mg/kg-d 6.iaE4Q 
Nickel 1.25E+05 Mg/kg 1.38E-(I6 mg/kg-d - (mg/kg-d)-' NC 9.69^ mg/kgd Z0aEd2 mg/kg-d 4.84E^ 
Vanadium Z73H+04 Mg/kg i02&07 mg/kgHi - (mg/kg-d)-' NC ZllE-05 mg/kgd 7.00Ed3 mg/kg-d 3inE^ 
Zinc 3.72E+06 Mg/kg 4.12E45 mg/kg-d - (mg/kg-d)' NC 238E-G3 mg/kgd 3.00&01 mg/kg-d 9.62E-03 
An)clor-1248(PCB-1248) 4.91E+02 Mg/kg 5.43E409 mg/kg-d 2;OOE+O0 (mg/kg-d)' 1i)9E-0B 330E417 mg/kgd _ mg/kg-d NC 
Aioclor-1254{FGB-1254) lBlE+03 Mg/kg 2.00E-a8 mg/kg-d 2.00E+00 (mg/kg-d)-' 4ME-08 1.40E416 mg/kgd 2.00E-05 mg/kg-d 7.01E-412 1 
An)clor-1260(PCB-1260) 2J0E-H)2 Mg/kg Z55&09 mg/kg-d 2.00E+0D (mg/kgd)-' 5J)9E-W 1^78&417 mg/kgd - mg/kg-d NC 
Dieldrin 3.15E+01 Mg/kg 3.4gE-10 mg/kg-d 1.60E-H)1 (mg/kg-d)-' 537&09 2.44E« mg/kgd 5.00E-a5 mg/kg-d 438E4)4 
Total TEQ 1.20E4)2 Mg/kg II 1.33Erl3 mg/kg-d 1JOE405 (mg/kg-d)' 1.73E-08 9J0E-12 mg/kgd li)0E-09 mg/kg-d 930E-03 

Exji. Route Total II 6.19E-07 liWE+OO 

CRA 038443(11) 



TABLE B;7J.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON^ANCER HAZARDS FOR FUTURE ON SUE CONSTRUCTiOF^ UriLUY WORKER 

CENUUL TENDENCY 
SOUTH DAYTON DUMP AND LANDFILL SUE 

MORAINErOHIO 

Page 2 or 4 

Scenario Tiifiernme: Future 

Icceptor Population: On Site Construction/ Utility Worker 
leceplorAge: Adult 

MerfiMR Exposure E^wsirre Exposure Ckeminifs of EPC CMOrRMCe/dibNoiu Non-Cancer Hazarrf Calculations 
MaHum Point Route Pofeuriaf Couceni Vufue Uirfts Jutuita^xposunr CoficeRtrsriou CSFAInitRlMk Cancer Intalca^iposure Concentration Hazant 

Vufue Uuits Value Unifs Risit Valitf UiUle Value Umltt Quotient 

Surface and Soil On Site Dermal Benzene 5J7E+02 Mg/kg 192E-12 mg/kg-d 5.50EPQ2 (mg/kg-d)-^ 1.60E-13 Z04&10 mg/kgd 4.00E-a3 mg/kgd 5.1DEC8 
Subsurface Etiiylbenzene 8ii2E+03 Mg/kg 2.86EW mg/kg-d 1.10EPQ2 (mg/kg.d)-' 3.15E-11 ZODE-07 mg/kgd i.roE-01 mg/kgd 2.D0E-06 

Soil 1.90E+D2 Mg/kg mg/kg-d (mg/kg-d)-' A JIB M mg/kgd MM mg/kgd 4.41E-07 Soil 1.90E+D2 Mg/kg mg/kg-d 0.4UtS-Ul (mg/kg-d)-' J.4ib-ll 4.4111-W mg/kgd 1.00E-02 mg/kgd 4.41E-07 
Vinyl dibride 1J2E+02 Mg/kg 7.29&13 mg/kg-d 7.a)wn (mg/kg-d)-' 5.25E-13 5.10E-11 mg/kgd 3.00Ed3 mg/kgd l.TQE-OB 
Xylenes (total) 4.72E+04 Mg/kg 

Mg/kg 

1.57E-<» mg/kg-d 

mg/kg-d t ?nc m 

(mg/kg-d)-' 

(mg/kg-d)-' 

NC 1.10E-« 
1 fiEB m 

mg/kgd 

mg/kgd 

ZOOE-01 mg/kgd 

mg/kgd 

5.49E-06 

NC 

Mg/kg 

Mg/kg 

mg/kg-d 

mg/kg-d 
(mg/kg-d)-' 

(mg/kg-d)-' Z03E-09 l.yoli-4]7 

mg/kgd 

mg/kgd • mg/kgd 

mg/kgd 

5.49E-06 

NC 
1.44E+03 Mg/kg 

Mg/kg 

Mg/kg 

Zt)7E-09 mg/kg-d 

mg/kg-d 

mg/kg-d 

73aE+00 

7jOE01 
1 mc.iW 

(mg/kg-d)-' 

(mg/kg-d)-' 

(mg/kg-d)-' 

1.51E-QB 
O UC fWl 

1.45&07 
O UO tff 

mg/kgd 

mg/kgd 

mg/kgd 

- mg/kgd 

mg/kgd 

mg/kgd 

NC 

i.l6E*03 

Mg/kg 

Mg/kg 

Mg/kg 

mg/kg-d 

mg/kg-d 

mg/kg-d 

73aE+00 

7jOE01 
1 mc.iW 

(mg/kg-d)-' 

(mg/kg-d)-' 

(mg/kg-d)-' 

Aj4c-uy 

1 'MB 1A 1 iTB m 

mg/kgd 

mg/kgd 

mg/kgd 
~ 

mg/kgd 

mg/kgd 

mg/kgd 

NC 

NC i.l6E*03 

Mg/kg 

Mg/kg 

Mg/kg 

mg/kg-d 

mg/kg-d 

mg/kg-d 

(mg/kg-d)-' 

(mg/kg-d)-' 

(mg/kg-d)-' iiZ£t:-iU 1.1711-U7 

mg/kgd 

mg/kgd 

mg/kgd — 

mg/kgd 

mg/kgd 

mg/kgd 

NC 

NC 
1.60E+02 Mg/kg 231E-1D mg/kg-d 7.30E-K)0 (mg/kg-d)-' 1.69E-419 1.62E-08 mg/kgd - mg/kgd NC 

lndenb(lA3<d) pyrene 5.97E+02 Mg/kg 8.59E-10 mg/kg-d 7J0E-O1 (mg/kg-d)-' 6Z7E-10 6i)lE-(B mg/kgd - mg/kgd NC 
lj4E+03 Mg/kg Z21E-09 mg/kg-d - (mg/kgd)-' NC 1.55Ed7 mg/kgd 2.00E-02 mg/kgd 7.75E-06 

Aluminum 6.71E^ Mg/kg 7.43E-07 mg/kg-d - (mg/kgd)-' NC 5.20E-(B mg/kg-d l.OOE+00 mg/kgd 5.20E-06 
Antimony B.45E-KM Mg/kg 9.35E4» mg/kg-d - (mg/kg-d)-' NC 6.5iEra7 mg/kgd 6.nnR-05 mg/kgd 1.09E-02 
Arsenic 2.22E+04 Mg/kg 7.37E-09 mg/kg-d l.SOE+00 (mg/kgd)-' l.llE-418 5.16E-07 mg/kg-d 3.00E-04 mg/kgd 1.72Er03 
Barium 7.84E+05 Mg/kg &6BE-BB mg/kg-d. - (mg/kgd)-' NC 6.08Ed6 mg/kgd 1.40E-02 mg/kgd 4.34E-04 
Cadmium 1.14E+04 Mg/kg 1.26E-1D mg/kg-d - (mg/kgd)-' NC R85E-09 mg/kgd 2.50E-05 mg/kgd 3.54E-04 
Cobalt 2.83E+04 Mg/kg 3.13E-09 mg/kg-d - (mg/kg-d)-' NC Z19Ed7 mg/kgd 3.00E-04 mg/kgd 7.3DE4)4 
Copper 2.97E+07 Mg/kg 3.28E-06 mg/kg-d - (mg/kgd)-' NC Z30E-04 mg/kgd 4.00E-02 mg/kgd 5.75EC3 
Iron 4.53E-KI7 Mg/kg 5.D1E-06 mg/kg-d - (mg/kgd)-' NC 3.51 Ed4 mg/kgd 7.00E-01 mg/kgd 5.D1E-04 
Lead 433E+06 Mg/kg 5.02E^ mg/kg-d - (mg/kg-d)-' NC 3.51 Ed5 mg/kgd - mg/kgd NC 
Manganese 5J08E*05 Mg/kg 5.62E-06 mg/kg-d - (mg/kg-d)-' NC 3.94Ed6 mg/kgd 9.60E-04 mg/kgd 4.10E-03 
Meicuiy \J26E*ia Mg/kg 1J9E-10 mg/kg-d - (mg/kgd)-' NC 9.76E-09 mg/kgd 1.60E-Ot mg/kgd 6.10E-Q5 
Nickel 1.25E-H15 Mg/kg. 138E-0B mg/kg-d - (mg/kgd)-' NC 9.«9Ed7 mg/kgd 2.WEd2 mg/kgd 4A4E-05 
Vanadium Z73E+04 Mg/kg 3.02E-4)9 mg/kg-d (mg/kgd)-' NC illEd7 mg/kgd 1.82E4M mg/kg-d 1.16E-03 
Zinc 3.72E+D6 Mg/kg 4.12E4)7 mg/kg-d - (mg/kg-d)-' NC 2.88E-a5 mg/kgd 3.00E4n mg/kgd 9.62E-0S 
Arocbr-1248(FU)-1248) 4.91E+02 Mg/kg 7.61E-1D mg/kg-d ZOOE-MX) (mg/kgd)-' . 1.52E-09 5J3E-W mg/kgd - mg/kgd NC 
ArDclor-1254 (FCB-1254} 1S1E+D3 Mg/kg ZB0E-a9 mg/kg-d ZDDE400 (mg/kgd)-' 5.60E-09 1.96Ed7 mg/kgd 2.00E4)5 mg/kgd 9S1E-03 
Anxlorrl260(PCB-1260) 230E+02 Mg/kg 3.57E-1D mg/kg-d ZOOE+00 (mg/kgd)-' 7.13E-10 '250E-OB mg/kgd - mg/kgd NC 
Dieldrin 3.15E-Hn Mg/kg 3.48E-11 mg/kg^ 1.60E+<n (mg/kgd)-' 5.57E-1D ' 2.44E-09 mg/kgd 5.00E4)5 mg/kgd 4RBE-05 
Total TGQ 1.20E^ Mg/kg 1.33E-14 mg/kg-d 1.30E+05 (n.g/kgd)-' 1.73E-09 9J0B-13 mg/kg-d i.oaE-a9 mg/kgd 93a&04 

Exp. Route Total 4J2E-08 i" 3A7E-a2 
Exposure Point Total 6.63E4I7 inOE-HX) 

Exposure MediumTolal 6.63E-07 l.lOE+00 

CRA 038443 (11) 



TABLE B.7AGT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR FUTURE ON STTE CONSTRUCTIOI^ UTILITY WORKER 
CENTRAL TENDENOr 

SOUTH DAYTpNiDUMf AND LANDHLL SITE v 
MORAINf^OHIO 

Pige3of4 

Scenario Hmefnine: Future 
Receptor Pbpulatiqn: On Site Gomtniction/ Utility Worker 
ileceptor Age: Adiilt 

Medium Eiposiffv Eipoeiirv Exposirre aiemcmticf EPC CmiicerRitkCmlailmtioia Nok-Cmiicer Hazard emicmlmlioia 
MeifiHm PoiHf RoHte PotmtiMl Concern Vahti Uiiits ; lefaJte^^Mon ! Coffcentmfioff i CSF/UeitRisJt Gaifcer tntmk^/Exposure Concmtrmtion R/W/C Hiaznni 

Vafiie Uiiiis Vmlue Units Risk Vifae Units Vataa Units QHOtient 

SiiffKeehd Ambient Air On Site Inhalation Benzene NA 

NA 

lig/kB NC 

KIC 

mg/m' 780E-03 
f enejn 

(mg/mV NC 

Mr* 

NG 

Ml* 

mg/ih^ 3JOOErOZ 
1 nn»? .nn 

mg/m' 

ihg/m' 

NC 

9UDsuince Mg/kg IN^ mg/m Z.3U11-UO (mg/m^ IMC IMC mg/m IMIH+uU 

mg/m' 

ihg/m' NC 

Soilp) Tetrachloroethene NA Mg/kg NC mg/m' 5.90^ (mg/n/)-' NC NC mg/m' 4U)0E-4n mg/m' NC 

Vinyl diloride NA Mg/kg NC mg/m' 4.40Er03 (mg/in?)-' NG NC mg/m' Z70&01 mg/m' NC 

Xylenes (total) NA Mg/kg NC mg/n/ -• (mg/mV NC NC mg/m' i.odE4n mg/m' NC 

Benu(a)antlvacene 1.93E+«J Pg/kg 1.64&10 mg/m" (mg/mV 1.80E-11 1.15E4B mg/m' 1.00E4n mg/m? , 1.15E-07 

Benzo(a)pyiene 1.44E+03 Mg/kg 1.22E-10 mg/m' I.IOE+OO (mg/n/)"' 134E-10 835E4)9 mg/m' mg/m' NC 
2^E-K)3 Mg/kg 6.33E.09 mg/m' 1.10^ (mg/mV 6.96E^10 4.43E^ mg/m' - mg/m' NC 

Benzo(k)fluoranthene 1.16E+03 Mg/kg 9J5E-11 mg/m' l.lOEm (liig/m^' l.OeE-11 6.90E-09 mg/m' - mg/m' NC 

Dtfaenz(a,h)anthracene l.fiOE'KlT Mg/kg 1.36E-1I • mg/n^ 120E+00 (mg/mV 1.63E-11 952^10 mg/nf - mg/n/ NC 

lndeno(l^><d) pyrene 5.97E+02 Mg/kg 5.06E-11 mg/m' " I.IOE^ (mg/n/)-' 537E-12 334B09 mg/m' - mg/nf NC 

Naphthalene NA Mg/kg NC mg/m' 3.40&02 (mg/inV NC NC mg/m' 3.00E«3 mg/m' NC 

Aluminum 6:71E+06 Mg/kg 5.69EMJ7 mg/m' - (mg/m/)' . NC 3.98&05 mg/m' 5.00E-^ mg/nf 7.96&03 

Antimony 8A5E+04 Mg/kg 7.16E-09 mg/m® - (mg/mV NC 101E4)7 mg/m' - mg/m' NC 

Arsenic 2.22E+04 Mg/kg lSSE-09 n<B/?n^ 4J0E^ (mg/mV 8.09E^ 132E4I7 mg/nf 1S0E-Q5 mg/m' 8.7BE-a3 

Barium 7J4E+05 Mg/kg 6L65E-0e mg/m' - (mg/mV NC 4.66E-06 mg/m' 5J00EM mg/m' 931E-03 

Cadmium 1.14E+04 Mg/kg 9.6BE-10 mg/m' lSOE+00 (mg/n/)' 1.74E-09 6.78E4n mg/m' 1J00E4B mg/m' 6.7B&€3 

Cobalt Z83E+04 Mg/kg Z40&4)9 mg/m^ - (mg/mV NC 1.68E-07 mg/m' 6.00E^ mg/m' 230E-a2 

Copper 2.97E+07 Mg/kg Z51E-4J6 mg/m* - (mg/mV NC 1.76EM mg/nf - mg/m' NC 

Iron 453E+07 Mg/kg 3.84E-06 mg/rn' - (mg/mV NC 2.69&04 mg/nf - mg/nf NG 

Lead 4.53E-K)6 Mg/kg 3S4E4J7 mg/m' - (ihg/n/)' NC i69E05 mg/nf - mg/nf NC 

5.08E-H15 Mg/kg 4.31E-08 mg/m' (mg/mV NC 3X1^ mg/nf E nniLnii mg/m' 5.08E-H15 Mg/kg 4.31E-08 mg/m' (mg/mV NC 3X1^ mg/nf O.IMB-UO mg/m' O.IUCTUE 

Mercury 1.26E-K13 Mg/kg 4.88E.07 mg/m' - (mg/mV NC 3.42E4» mg/m' 3.0QE4)4 mg/m' i.i4E^n 

Nickei lj5E+05 Mg/kg 1.06ET08 mg/m^ Z60E-01 (mg/mV 2.76E-09 •7A2E-07 mg/m' 9.00E-05 mg/m' 834E-03 

Vanadium 2.73E+04 Mg/kg 2.31E-09 mg/m^ - (mg/n/)-' NC 1.62Er07 mg/m' - mg/nf NC 

Zinc 3.72E+06 Mg/kg 3.16E-07 mg/m' - (mg/mV NC Z21&05 mg/m' - mg/m' NC 

AiDclor-124B (FCB-124S) 4.91E+02 Mg/kg 4.16E-11 mg/m' 5.70E-01. (mg/n/)' 2J7E-11 2.91B4B mg/m' - mg/m' NC 

Anx;lor-1254 (PCB-1254) 1.81E403 Mg/kg 1.53E.10 mg/m' 5.70E-01 (mg/m")' 8.74&11 1D7E4)8 mg/m' - mg/nf NC 

Aroclor-12M(1<;B-I260) 2J0E+02 Mg/kg 1.95E-11 mg/m' 5.70E-m (mg/m^' 1.11E-11 137E-09 mg/m' - mg/nf NC 

Dieldrin 3.15E+(n Mg/kg Z67E-12 mg/m' 4.60E-H)0 (mg/ir/)"' 1.23E-U 1.87E-iO mg/nf - mg/m' NC 

Total TEQ . 1.20^ Mg/kg 1.02E-15 mg/m' 380E404 (mg/mV 3S7E-11 7.12B.14 mg/m' 4.00E-08 mg/m' L78E-06 

Exp. Route Total H 136E-08 2.43E-(n 
Exposure Point Total 1J6&« 

1 9£B na 

2.43E-4n 

Medium Total 

1 Joti^UB 

6.76E-07 

243E-01 

134E'Kn 

CRA03S443-(11) 
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TABLE B.7J.Cr 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR FUTURE ON SITE CONSTRUCnOf^UnLrTY WORKER 
CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDHLL SITE 
MORAINErOHIO 

xmrioTiinefiaine: Future 
leceptor Population: On Site Construction/ Utility Worker 
Receptor Age: Adult 

Mfdium Exposure Exposure Exposure Chemicals af EPC CmiKir FM Ctlailmtiim Noa-Caacer Hazard Ca/cwratroas 

Medium Point Route Potential Concern Value Units Intaka^xposure Concentration CSFAInitRisk Caaccr Intaks^Bxposure Coacrafrafroa FflVF/C Hazard 

Value Uairs Value Units Risk Value Unitw Value Uaifs Qaoticat 

Sedinwnt Sediment On Site Ingestion Ben2D(a)anthracene IJiOE-KQ |ig/kg 1.66&08 mg/kg-d 7.30EO1 (mg/kgKl)-^ J.2JEr(» 1.16E-tt mg/kg-d - mg/kg-d NC 

Ben2o(a)p3nene lBOE+03 Mg/kg 1.99E-08 mg/kgKl 7J0E-H}0 (mg/kg-d)-' 1.45E-07 139E^ mg/kg-d - mg/kg-d NC 
Bens>(b)fluoranlhene 2S0E+03 lig/Vg 2.77E08 mg/kg-d 7.3QE-fll (mg/kg-d)-' 2JQ2E^ 1.94E-06 mg/kg-d - mg/kg-d NC 

4.80E+02 Mg/kg 5.31E-09 mg/kg-d 7.30E+00 (mg/kg-d)-' 3S6E-0e 3.72E^ mg/kg-d - mg/kg^ NC 
Indeno(i;23<d) pyrene 1.90E+03 Mg/kg ZlOE-08 mg/kg-d 7.30E-01 (mg/kg-d)-' 134E-08 1.47E-06 mg/kg-d - mg/kg^ NC 
Arsenic 1.26E+04 Mg/kg 1.39E-07 mg/kg-d 1.50E-K)0 (mg/kg-d)-' 2.09E-4J7 9.76&06 mg/kg-d 3.00E-04 mg/kg-d 335E-02 

Cobalt 6.70E+03 Mg/kg - 7.42E-08 mg/kg^ - (mg/kg-d)-' NC 5.19E« mg/kg-d 3.raE-ot mg/kg-d 1.73E-02 

Iron 135E+07 Mg/kg 1.49E-04 mg/kg-d - (mg/kg-d)-' . NC 1.05E-Q2 mg/kg-d 7.00E-01 mg/kg-d 1.49E-02 

5A5E+05 uv/kv 6.03E-06 ffM /k9*H (mg/kg-d)-' KIP mg/kg-d 5 jfiB ew mg/kg-d 1 7ai7.n9 5A5E+05 Mg/Kg 6.03E-06 mg/xg-a (mg/kg-d)-' INI- mg/kg-d Z.4UC-IU mg/kg-d . I./DC-UC 

Aioclor-1254 (PCM254) 6.60E^ Mg/kg 7.31E4» mg/kg-d ZOOE+00 (mg/kg-d)-' 1.46E^ 5.11E-()7 mg/kg-d 2.00E-05 mg/kg-d 2.56E-02 

Exp. Route Total 4S6E-C7 1.06E-m 

Dermal BenzD(a)anthracene 130E+03 Mg/kg Z16E-10 mg/kg-d 7JOE-01 (mg/kg-d)-' 1S8E-10 131E4n mg/kg-d - mg/kg-d NC 

Benxo(a)pyrene 1.80E+03 Mg/kg Z59E-10 mg/kg-d 7J0E+O0 (mg/kg-d)-' 1B9E-09 IJIE-W mg/kg-d - mg/kg-d NC 
Benzo(b)fluoranthene 2J0E+O3 Mg/kg 3.60E-10 mg/kg-d 7J0E4n (mg/kg-d)-' 2A3E-10 232&07 mg/kg-d - mg/kg-d NC 

4B0E^2 Mg/kg 6.91E-11 mg/kg-d 7.30E-K)0 (mg/kg-d)-' 5I14E-1D 4g4E-(B mg/kg-d - mg/kg-d NC 
lndeno(i;Z3-cd) pyrene 1.90E-H}3 Mg/kg Z73E-10 mg/kg-d 7.30E^n (mg/kg-d)-' ZOOE-JO 1.91 E4)7 mg/kg-d - mg/kg-d NC 

Arsenic 126E-»04 Mg/kg 4.18E.10 mg/kg-d 1.50E+00 (mg/kg-d)-' 6.2aE-10 2.93E4)7 mg/kg-d 3.00E-4H mg/kg-d 9.76E-04 

Cobalt 6.70E4Q3 Mg/kg 7.42E-11 mg/kg-d - (mg/kg-d)-' NC 5il9E4» mg/kg-d 3.00E-04 mg/kg-d 1.73E04 
Iron 1J5E+07 Mg/kg 1.49E-07 mg/kg-d r- (mg/kg-d)-' NC 1.05E4M mg/kg-d 7.00E-01 mg/kg-d 1.49E:04 
Manganese 5A5E-K)5 Mg/kg 6.03E-09 mg/kg-d - (mg/kg-d)-' NC 4.22&W mg/kg-d 9.60E-04 mg/kg-d 4.40E-03 
Aroclor-1254 (FCB-1254) 6.60E+02 Mg/kg i.o;iE-io mg/kg-d lOOE-HX) (mg/kg-d)-' Z05E-10 7.16&C8 mg/kg-d 2.00E-Q5 mg/kgKl 3.58E-03 

Exp. Route Total 3.85E-09 II 9Z8E-03 
Sxposure PointTotal 4.60E^ II 1;17E-01 

Exposure Medium Total 4.60E^ 1.17E-01 

Medium Total . 4.60B-07 1.17&01 

ToUl of Receptor Risks Across AU Media Total of Receptor Hazards ACIDBB All Media luSE-l-OO 

Wofwi 
NA-NotApplicaUe 
NC-Not Calculated 
CSF • Cancer Slope Factor 
EPC - Encposure Point Concentration 

CRA 038443 (11) 
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TABLE B.73;RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HA^RDS FOR FUTURE ON SITE CONSTRUCTIO^^U^Lmr WORKER 
REASONABLE MAXIMUM EXPOSURE 

Sduril DAYTON DUMP AND LANDHLL SHE 
MORAINE, OHIO 

jcchsHo llintfninie: Future 
Receptor Plapiilatibfi: On Site CpnstrucUon/ UHlity Worker 
Receptor.Age: Adult 

MeiHuiM Exposere Exposure Exposwrs Cfcemfcafsi^ EPC Cancer Riflr Ca/culalibns Non-Cancer Hazanf Cblculalions 1 
Madiiim Point Roete PotaiiHalCoficem Value Units littakeCzposure CoticentrnHon CSF/UnfrRisk Cancer ||!lHtalc«Czposuiy Concentratidn Hazanf 

Value Unlla Va7ue Um'fs Risk Value Ufrils Vnlns Uffl-ts QubtfCfil 

Soil Gas Ambient Air On Site InhahHon Benzene lig/m' 1.14E^ rng/ht* 7.80E4D (mg/m^' 8.86E-11 7.95B417 mg/m^ 3.00Ed2 m^m" • 2.65Em5 

Ethylbenzene ZllE^ Mg/m' 331E^ •m^rn' 230E-03 (mg/n/)-' 837E-11 232&06 mg/m' l.tHE-KIO mg/m' 232E-06 

Naphthalene 2A5E04 (ig/m' 3S4E-10 mg/m' 3A0EO2 (mg/mV 131Ern 2.69E-08 mg/m' 3.00Ed3 mg/m' 8.96E-06 

2.6dE^ Hg/hi' : 4.07E^ mg/rii' ; 2J10ETQ3 (mg/ni")-' ' 8:15E-11 2,85E-06 mg/rn' - mg/m' NC . 

Vinyl chloride - 327E4B Mg/m' 5.11E-09 mg/m' 4.40&09 (mg/m¥ 125E-n 3.58E^ mg/m* l.OOE-01 liig/nf 338E-06 

Bxp.:Rbule Total 238E-10 4.14E^ 

•> oae 4A 

Medium Tola! 

ZJwE-ID 

238E.10 
4;14Er05 
4.14E4B 

Surface and Soil On Site Ingestion Benzetie 527E:*fa Mg/kg I.ITE-Oe mg/kg-d SJOE^ (mg/kg-d)' 6.42E-10 8.17E^ mg/kg^ 4.0aE4B mg/kgd 2-04E-04 

Subsurface Ethylbenzene 8.62E-K)3 Mg/kg 1.9lE^ ing/kgrd 1.10E-d2 (mg/kg-d)'' 2.10&09 134E« mg/kg-d IXOEdl mg/kgd 134E-04 

Soil Tetrachloroelhene 1.90E-H)2 Mg/kg 4.20E-09 mg/kg-J 5.40E-m (mg/kg-d)' 237E-Q9 2.94E^ mg/kg-d l-OOEdZ mj^kgd Z94E-05 
Vii^^ride 1J2E+02 Hg/kg 292^ ing/kg-d 73qBr01 (mg/kg-d)' ZlOE-09 2MEr4J7 mg/kg-d 3.00E<B m^kgd 631E-05 
Xylenes (total) 4.72E-H)4 Mg/kg 1.05E-06 mg/kg-d -- (mg/kg-d)' NC 732&<J5 mg/kgkl Z-OOE-m mg/kgd 3.66E-0i 
Befugo(a)anthracene 1.93E-»^ Mg/kg 4.28E^ 

1 IOB-M 
mg/kg^ 
__ /!,_ J 

7.30Br01 
*7 irtH-iywt 

(mg/kg-d)' 3.12E-48 2.99^ m^kg-d mg/kgd NC 
1.44b^US i^g/Kg mg/kg-d /JUii-nJU (mg/kg-d)'' 2J3b-v/ mg/kg-d mg/kgd NC 
2;23E+03 Mg/kg 4.93&08 mg/kg-d 730E-01 (mg/kg-d)' 3.60E^ 3.45E-06 mg/kg-d - mg/kgd NC 

Bmzo(k)flubranthene 1.16E-K13 Mg/kg 2.57&4» mg/kg-d 730E-02 (mg/kg-d)' 138&09 I3b&06 mg/kg-d - mg/kgd NC 
Dibenz(a4i)anthiacene 1.60E+d2 Mg/kg 3.55E4)9 mg/kg-d 730E+00 (mg/kg-d)' 239E-08 Z49E^ mg/kg-d - mg/kgd NC 

5.97E+02 Mg/kg 1.32E4B mg/kg-d 73bE-dl (ing/kg-d)-' 9.64E^ 935E^ mg/kg-d - mg/kgd NC 
Naphthaiene 134E+Q3 Mg/kg 3.41E-08 mg/kg-d - (mg/kg-d)-' NC 238E-06 mg/kg-d 2.00E^ mg/kgd 1.19E-04 
Aluminum 6.71E406 Mg/kg 1.49E-04 mg/kg-d - (mg/kg-d)' NC 1.04&02 mg/kg-d LOOE+OO mg/kgd 1.04E-02 
Antiinony 8v45E^ Mg/kg 1J7E-06 mg/kg-d - (mg/kg-d)' NC 131E-4>4 mg/kg-d 4.00E-04 mg/kgd 3.27E-01 
Aiaenic 2^^ Mg/kg 4.91E-07 mg/kg-d 1.50E^ (mg/kg-d)-' 737E-07 3.44E^ mg/kg-d 3.00E-04 mg/kgd 1.15E-01 
Barium 7^E+05 Mg/kg 1.74E4B mg/kg-d - (mg/kg-d)-' NC 1.22E413 mg/kg-d' ZOOE-Ol mg/kgd 6.08E-a3 
Gadmium 1.14E+04 Mg/kg Z53E-07 mg/kg-d - (mg/kg-d)-' NC 1.77E-05 mg/kg-d 5.00E-04 mg/kgd 334E-02 
Cobalt 2S3E+04 Mg/kg 6.26E-07 mg/kg-d - (mg/kg-d)-' NC 438&05 mg/kg-d 3.00E-04 mg/kgd 1.46B-01 
Copper 2.97E+07 Mg/kg 6.57E^)4 mg/kg-d - (mg/kg-d)-' NC 4.60E-Q2 mg/kg-d 4.00E-42 mg/kgd 1.15E+00 
iron 4J3E+07 Mg/kg 1.00E<a3 mg/kg-d - (mg/kg-d)-' NC 7.01E412 mg/kg-d 7.00E*01 mg/kgd 1.00E^ 
Lead 4S3E+06 

enapA/MC 

Mg/kg 
iia/Vb 

1.00E04 mg/kg-d 
__/L_ J 

- (mg/kg-d)-' NC 7.02E-03 
*t ObD< AJ 

mg/kg-d 
•t At\D m 

mg/kgd NC 
9 taB t)n OAJOC+tO Mg/Xg I.IZB-UO mg/kg-d (mg/kg-d)-' NC mg/kg-d mg/kgd XAOtMU 

Mercury 14!6E«03 Mg/kg Z79E-06 mg/kg-d - (mg/kg-d)' NC 1.95E^ mg/kg-d l:60E-04 mg/kgd i,W4a 
Nkkel I^EfOS Mg/kg Z77E«i mg/kg-d - (mg/kg-d)-' NC 1.94&04 mg/kgd ZOOE-OZ mg/kgd 9.69E4)3 
Vanadium 273E^<^^ Mg/kg 6.MB4)7 mg/kg-d - (mg/kg-d)' NC 433E4)5 mg/kgd 7.oaE-a3 mg/kgd 6.04E^ 
Zinc 3.72E^ Mg/kg 834E4)S mg/kg-d - (mg/kg-d)-' NC 5.77&TO mg/kgd 3.da&oi mg/kgd 1.9ZE^ 
Aroc!or-1248(PCB-1248) 4.91E402 Mg/kg 1.09^ mg/kgKl lOOE-fOO (mg/kg-d)-' 2.17E^ 7jSlE4ff mg/kgd - mg/kgd NC 
Aroclor-1254(PCM254) IJIE-HB Mg/kg 4.00E-0B mg/kg-d 2JOOE*O0 (mg/kg-d)-' 8.01E<a8 XBOE-Oe mg/kgd Z-OOEOS mg/kgd 1.40E4n 
An)clor-1260(PCB-12fi0) ZSOE-tOZ Mg/kg 5.09E-€9 mg/kg-d 2.00E'K)0 (mg/kg-d)' l.Q2E-<H 357Er07 mg/kgd - mg/kgd NC 
bieldrin 3.15E>ai Mg/kg 6.97E-10 mg/kg^ l^E+01 (mg/kg-d)' I.IIE-OS 438E4H mg/kgd 5.00E4)5 mg/kgd 9.75^ 
Total TEQ 1.20E-(n Mg/kg Z66E-13 mg/kg-d 130E-H)5 (mg/kg-d)-' 3.45E-08 136E-11 mg/kgd 1.00E4I9 mg/kg-d 136E-Q2 

lExp. Route Total 1.24E-06 2.13E-H)0 

CRA 038443(11) 



TABLE B.7ARME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR FUTURE ON SITE CONSTRUCTIOIS/ UTILm' WORKER 

REASONABLE MAXIMUM EXPOSURE 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Page 2 of 4 

Scenario Timeframe; Future 

Receptor Population; On Site Construction/ Utility Worker 
Receptor Age: Adult 

I Medium Exposure Exposure Exposure Chemicals of EPC Cancer Risk Calculations Non-Cnncer Hazard Cuicu/utions 

Medium Point Route Potential Concern Value Units Intak^Exptosure Concentration CSFAInit Risk Cancer Intakt/Exffosure Concentration RfD/RfC Hazard 

Value Units Value Units Risk Value Units Value Units Quotient 

Surface and Soil On Site Dermal Benzene 5.27E+02 Pg/kg 1.75E-n mg/kg-d 5.50E-02 (mg/kg-d)' 9.62E-13 1.22E-09 mg/kg-d 4.00E-03 mg/kg-d 3.D6E-07 

Subsurface Ethylbenzene 8.62E+03 Mg/lsg 1.72E-08 mg/kg-d l.lOE-02 (mg/kg^i)' 1.89E-10 1.20E-06 mg/kg-d 1-OOE-Ol mg/kg-d 1.2QE-05 

Soil Tetrachloroethene 1.90E+02 Pg/kg 3.78E-10 mg/kg-d 5.40E-01 (mg/kgKl)' 2.(HE-10 2.65E-08 mg/kg-d l.OOE-02 mg/kg-d 2.65E-06 
Vinyl chloride 132E+02 Pg/kg 4.38E-12 mg/kg-d 7.2DE-01 (mg/kg-d)' 3.15E-12 3.06E-10 mg/kg-d 3.0aE-03 mg/kg-d 1.02E-07 

Xyler>es (total) 4.72E+(M Pg/kg 9.41E-08 mg/kg-d - (mg/kg-d)' NC 6.58E-06 mg/kg-d lOOE-Ol mg/kg-d 3.29E-05 
Benzo(a)anthracene 1.93E+03 Pg/kg 1.67E-08 mg/kg-d 7.30E-01 (mg/kg-d)' 1.22E-08 1.17E-06 mg/kg-d - mg/kg-d NC 

Benzo(a)pyrene 1.44E+03 Pg/kg 1.24E-08 mg/kg-d 7.30E+00 (mg/kg-d)"' 9.D8E-08 8.70E-07 mg/kg-d - mg/kg-d NC 

Benzo(b)f1uoranthene 2.23E+03 Pg/kg 1.92E-08 mg/kg-d 7.30E-01 (mg/kg-d)"' 1.40E-08 135E-06 mg/kg-d - mg/kg-d NC 

Benzo(k)fluoranthene 1.16E+03 Pg/kg l.OOE-06 mg/kg-d 7.30E-02 (mg/kg-d)' 7-32E-10 7.02E-07 mg/kg-d - mg/kg-d NC 
Dibenz(a,h)anthracene 1.60E+02 Pg/kg 1.39E-09 mg/kg-d 7.30E+00 (mg/kg-d)' l.OlE-08 9.70E-0e mg/kg-d - mg/kg-d NC 

Indeno(l,2,3-cd) pyrene 5.97E+02 Pg/kg 5.15E-09 mg/kg-d 7.30E-01 (mg/kg-d)"' 3.76E-09 3.61 E-07 mg/kg-d - mg/kg-d NC 
Naphthalene 1.54E+03 Pg/kg 1.33E-08 mg/kg-d - (mg/kg-d)"' NC 9.30E-07 mg/kg-d ZOOE-02 mg/kg-d 4.65E-05 

Aluminum 6.71E+06 Pg/kg 4.46E-06 mg/kg-d - (mg/kg-d)"' NC 3.12E-04 mg/kg-d l.D0E-K« mg/kg-d 3.12E-04 

Antimony 8.45E+04 Pg/kg 5.61E-08 mg/kg-d - (mg/kg-d)"' NC 3.93E-06 mg/kg-d 6.00E-05 mg/kg-d 6.54E-02 
Arsenic 2.22E+04 Pg/kg 4.42E-08 mg/kg-d 1.50E+00 (mg/kg-d)' 6.63E-08 3.09E-06 mg/kg-d 3.00E-04 mg/kg-d 1.03E-02 

Barium 7ME+05 Pg/kg 5.21E-07 mg/kg-d - (mg/kg-d)"' NC 3.65E-415 mg/kg-d 1.40E-02 mg/kg-d Z61E-03 
Cadmium 1.14E+04 Pg/kg 7.58E-10 mg/kg-d - (mg/kg-d)"' NC 5.31E-08 mg/kg-d 150E-05 mg/kg-d Z12E-03 

Cobalt 2.83E+04 Pg/kg 1.88E-08 mg/kg-d - (mg/kg-d)"' NC 131E-06 mg/kg-d 3.00E-04 mg/kg-d 4.38E-03 

Copper 2.97E+07 Pg/kg 1.97E-05 mg/kg-d - (mg/kg-d)"' NC 1.38E-03 mg/kg-d 4.00E-02 mg/kg-d 3.45E-02 

Iron 4.53E+07 Pg/kg 3.01 E-05 mg/kg-d - (mg/kg-d)' NC 2.10E-03 mg/kg-d 7.00E-01 mg/kg-d 3.01 E-03 

Lead 4.53E+06 Pg/kg 3.01 E-06 mg/kg-d - (mg/kg-d)"' NC 2.11E-04 mg/kg-d - mg/kg-d NC 
Mangaf>ese 5.08E+05 Pg/kg 3.37E-07 mg/kg-d - (mg/kg-d)"' NC 2.36E-W mg/kg-d 9.60E-04 mg/kg-d Z46E-02 

Mercury 1.26E+03 Pg/kg 8.36E-10 mg/kg-d - (mg/kg-d)"' NC 5.85E-08 mg/kg-d 1.60E-04 mg/kg-d 3.66E-04 
Nickel 1.25E+05 Pg/kg 8.3DE-08 mg/kg-d - (mg/kg-d)"' NC 5.81 E-06 mg/kg-d lOOE-02 mg/kg-d Z91E-01 
Vanadium 2.73E+04 Pg/kg 1.81E-08 mg/kg-d - (mg/kg-d)"' NC 1.27E-06 mg/kg-d 1.828-04 mg/kg-d 6.97E-03 
Zinc 3.72E+06 Pg/kg Z47E-06 mg/kg-d (mg/kg-d)' NC 1.73E-04 mg/kg-d 3.00E-m mg/kg-d 5.77E-04 

Aroclor-1248 (PCB-1248) 4.91E+02 Pg/kg 4.56E-09 mg/kg-d lOOE+DO (mg/kg-d)"' 9.13E-09 330E-07 mg/kg-d - mg/kg-d NC 

Aroclor-1254 (PCB-1254) 1.81E+03 Pg/kg 1.68E-08 mg/kg-d 2.0aE+00 (mg/kg-d)"' 336E-08 1.18E.06 mg/kg-d 2.00E-05 mg/kg-d 5.88E-02 
ArocIor-1260 (PCB-1260) 230E+02 Pg/kg 2.14E-09 mg/kg-d 2.0aE+D0 (mg/kg-d)' 4.28E-09 1.50E-07 mg/kg-d - mg/kg-d NC 
Dietdrin 3.15E+01 Pg/kg 2.09E-10 mg/kg-d L60E+01 (mg/kg-d)"' 3.34E-09 1.46E-08 mg/kg-d 5.00E-05 mg/kg-d 2.93E-04 
Total TEQ 130E-02 Pg/kg 7.97E-14 mg/kg-d l.SOE+OS (mg/kg-d)"' 1-04E-08 5.58E-12 mg/kg-d l.OOE-09 mg/kg-d 5.58E-03 

Exp. Route Total 2-59E-07 2.20E-01 
Exposure Poinl Total 1-50E-06 2.35E+0a 

Exposure Medium Total 1.50E-06 2-35E+00 

CRA 038443 (11) 
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TABLE B.7J.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR FUTURE ON SITE CON^UCTIO^ UTILrFY WORKER 

REASONABLE MAXIMUM EXPOSURE 
SOUTH DAYTON DUMP AND LANDFILL STFE 

MORAINE, OHIO 

iceniHo Tlmefnine: Future 

Receptor Population: On Site Comtnictioii/ Utility Worker 

Iteciepfor Age:, Adult 

. MnliNifi 1 Eiporare 

MeAwft 

Exponn 

Poiiit 

ExposHre 

Rpufe 

Cfcemicelao/ 
PotflfHelCoftceni 

Ef 

Vkltie ' 
K • i 

UMlfa ' 

CafHwl 

Intak^^ExpMure CtmcentntioH 

tlek Ca/cH&itjofu. 

CS^NifRisk Ceifcrr WW . Hazard 
Vmtiie UnitB Value Units Risk Value Uffite Value Ufrira Qiiotient 

Surftce and Ambient Air On Site Inhalation Benzene NA M8/kB , NC 1 mg/m' 7.80E4D 

9 Eoc_m 

(mg/ih?)-^ 
/—A-1 

NC 

KI^ 

NC mg/m' 

mg/m^ 

3.00E-a2 
e IVlCjJWl 

mg/m'' • 

mg/m' 

NC 

mg/nr (mg/ntj NV. NC 

mg/m' 

mg/m^ 

mg/m'' • 

mg/m' NC 

SoilO) NA Mg/kg NC mg/mi* 5.90&03 (mg/^V NC NC mg/m' 4.00E-01 mg/m' NC 

- Vii^l chloride NA Mg/kg NC mg/ih® 4.40E-a3 (mg/mV NC NC mg/m' 2.70E4n , mg/m' NC 

Xylenes (total) NA Mg/kg NC mg/m' - (mg/inV NC NC mg/m' ILOO&OI mg/m' NC 

Benzo(a)anthraccne 1.93E^ Mg/kg 3.28E-10 mg/m* l.lO&Ol (mg/mV 3.60E-11 2.29E4S mg/m' l^&Ol mg/m' 2Z9E417 
n / \ * 1.44E+<B Mg/kg Z44E-10 mg/n** 1inP4nn (mg/mV 9MF.in mg/m' iiig/m' 1.44E+<B Mg/kg Z44E-10 mg/n** l.lUC^vU (mg/mV A.D7C-IU 1./ ICHJO mg/m' iiig/m' NC 

Benzo(b)fluoranthene 2.23E+03 Mg/kg i.27E.oe ih^in' 1.1Q&01 (mg/hiV 139E-09 B.86E^ mg/m* - mg/m' NC 

Ben»(k)fluoranthene 1.16E+03 Mg/kg 1.97E-10 mg/m' 1.1GE:01 (mg/mV 2.17E-11 lJ8E-0e mg/m' - mg/ih' NC 

1.60E+02 Mg/kg 2.72E^1 mg/m^ 1.20E+{10 (mg/mY 3.26E.11 1.90&09 mg/m' - mg/n^ NG 

lndeno(l,2.3-cd) pyrene 5.97E+02 Mg/kg lunE-io mg/iii^ 1.10E-01 (mg/ni)'' 1:11E-11 7.GBE4» mg/m' - mg/m' NC 

Naphthalene NA Mg/kg NC mg/n^ 3,40E4Q (mg/ir?)> NC NC mg/m' 3MB4B mg/m' NG 

Aluminum 6.71E^ Mg/kg 1.14E-06 mg/m^ - (mg/mV NC 7.96E415 mg/m' 5.00E-03 mg/m' 159E^ 

Antimony 8.45E^ Mg/kg 1.43E-0B mg/m' - (mg/m')' NC 1:00&«6 mg/m' - mg/m' NC 

Arsenic 777F+04 Mg/kg 3.76E09 mg/m' 4J0E^ (mg/mV 1.62E-4M Z63E^ mg/m' lSOE-05 mg/m' 1.76E-Q2 

Barium 7S4E+05 Mg/kg 1J3E4I7 mg/m® - (mg/mV NC 9J1E-06 mg/m' 5.qOE4)4 mg/m' 1S6E:02 

Cadmium i.l4E-K)4 Mg/kg 1.94E-09 mg/m® lSOE+00 (mg/nv^' 3.48^ 136E-07 mg/m' l.OOE-05 mg/m' lj6E4)2 

Cobalt 2.B3E+04 Mg/kg 4.79E-09 mg/m^ - (mg/mV NC 3.36E4I7 mg/m' 6.00E4)6 mg/m' 539E-0Z 

Copper 2.97E+<(7 Mg/kg 5.D3E-a6 mg/m' - (mg/mV NC 3.52E4M mg/m' - mg/m' NC 

Iron 4.53E+07 Mg/kg 7.68&06 mg/m' - (mg/mV NC 5.37E4M mg/m' - mg/m' NC 

Lead 433E+06 Mg/kg 7.68E^ mg/m' - (mg/mV NC 5.38E-05 mg/*n' - mg/m' NC 

Manganese 5i)8E405 Mg/kg 6.61E-08 ntg/m' - (mg/mV NC 6.03EO6 mg/m' S.0DE46 mg/m' 1Z1E-4)1 

Mercuiy l^E-^OS Mg/kg 9.77E^ mg/m* - (mg/mV NC 6A4^ mg/m' 3i)0E4)4 mg/m' 228&01 

Nickel 1J5E+D5 Mg/kg 2.12E-06 mg/m^ 2.60E4SI (mg/mV 5J1E-09 1A8E-06 mg/m' 9i)0M5 mg/m' 1A5E-02 

Vanadium Z73E-KM Mg/kg 4.63E-09 mg/m^ - (mg/ffl^' NC 3.24E-07 mg/m' - mg/m' NC 
Zinc 3.72E+06 Mg/kg 6.31E-07 mg/m' - (mg/n^)' NC 4A2E415 mg/m' - mg/m' NC 

Aioclor-1248 (PCB-124B) 4.91E-Hn Mg/kg 8.32E-11 mg/m' 5.70E-01 (mg/m^' 4.75E-11 5^E-09 mg/m' - mg/m' NC 

Ai«:lor-1254(PCB-1254) ISIE-HD Mg/kg 3.07E-10 mg/m® 5.70E-01 (mg/mV 1.75E-10 Z15E-08 mg/m' - mg/m' NC 

Aroclor-1260(PGB-1260) 2J0E-K)2 Mg/kg 3.90E-11 mg/m' 5.70B-01 (mg/m^"' 122E-11 Z73E-09 mg/m' - mg/m' NC 

Dieldrin 3.15E+m Mg/kg 5.34E-12 mg/m® 4.60E400 (mg/mV 2.46E-11 3.74E-1D mg/m' - mg/m' NC 

Total TEQ 1.20E-a2 Mg/kg 2.04E-15 mg/m^ 3S0E-H)4 (mg/n^)' 7;73E.ll 1.42E-13 mg/m' 4.00E-08 mg/m' 356E-06 
Exp. Route Total 

Total 

2.73E-08 

Z73ET08 
4S7&m 

4i7E^ 

Medium Total 

2.73&08 

1.53E-06 

4g7E4n 

284E^ 

CRA 038443 (11) 
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TABLE B.7J.RME 

CALGULATigN OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR FUTURE ON SITE CON5TRUCTIOIV UriLITY WORKER 

REASONABLE MAXIMUM EXPOSURE 
SOUTH DAYTON DUNff AND LANpnLL SttE 

MORAINE, OHIO 

xerario Hihefrainc: Fiitim 
Receptor Population: On Site Constniction/ Utili^ Woricer 

Madimfi Eipofiire Exposare Exposure Chemicals of EPC Cancer RIsA CalculaNoits Non-Ceiiar HaanI CilailsHoiu -
Medium Poifir Route Pormfial CoNceiif Value Units CSF/Un'rRisk Cwiar lufuX:eGiposure ConcenlFation RfiVRfC Hazant 

Value Unih V<lllE Um'fs Risk Value Units Value Units Quotient 

Sediment Sediment On Site ingestion Benzo(a)anlhracene 1.50E-KS (ig/kg 3J2E-08 mg/kg-d 7.30E-m (mg/kg-d)' 2.42E-08 232E-06 mg/kgd - mg/kg-d NC 
1.80E-HD M8/kg mg/kg-d v-iADA/in (mg/kg-d)' a 01C-fY7 mg/kg-d mg/kg-d 1.80E-HD M8/kg mg/kg-d (mg/kg-d)' S.7ltL-v/ £./yavb mg/kg-d — mg/kg-d NL. 

Bcn2Eo(b)fluorBnthene 2J0E+03 Fg/kg 5.54E-08 mg/kg-d 7.30E-m (mg/kg-d)' 4i)4E-06 337E-06 mg/kg-d - mg/kg-d NC 
Dibenz(a4i)anthracaie 4J0E+02 Mg/kg 1.06E4H mg/kg-d 730E+00 (mg/kg-d)-' 7.76E-08 7A4E4)7 mg/kg-d - mg/kgd NC 
lndeno(lZ3-cd) pyrene 1.90E+03 Mg/kg 4.21E-08 mg/kg-d 7.30E-O1 (mg/kg-d)-' 3II7E4B 2.94E-06 mg/kg-d - mg/kgd NC 
Anenic 1.26E404 Kg/kg 2.79&07 mg/kg-d 1.50E+00 (mg/kg-d)-' 4.18E-07 L95E46 mg/kg-d 3.00E-04 mg/kg-d 6.51E-Q2 
Cobalt 6.7pE-K)3 Mg/kg 1.48E-07 mg/kg-d - (mg/kg-d)-' . NC 1.04&4)5 mg/kgd 3.00E-04 mg/kg-d 3.46E-CQ 
Iron 135E+07 Mg/kg 2.99E4J4 mg/kfrd - (mg/kgd)-' NC X09E4a mg/kg-d 7.00E4n mg/kg-d Z99E4n 

5A5E+05 ua/ko 1.21E-05 wna/ka^ (mg/kg-d)-' NC mg/kgd mg/kg-d 1 tnvsn 5A5E+05 Mg/Kg 1.21E-05 mg/xg-o (mg/kg-d)-' NC o.aoci-ua mg/kgd mg/kg-d j.ozc'iu 

ArDcIor-1254 (PCB-1254) 6.60E-H}2 lig/kg 1.46E4B mg/kgJ lOOE-HX) (mg/kg-d)-' 2.92E-08 li)2E^ mg/kg-d 2.00E-05 mg/kgd S.llE^XZ 
Exp. Route Total 9;12EJI7 2.16E-01 

Derniai Benzo(a)anthracene 150E+03 Mg/kg 1.30E4)9 mg/kg-d 7.30E-(n (mg/kg-d)-' 9A6E-10 9.07E-07 mg/kg-d - nig/kg-d NC 
Benzo(a)pyfcne lEOE-i-03 Mg/kg 1.55E09 mg/kg-d 7.30E400 (mg/kg-d)-' 1-13E^ IJ09E4)6 mg/kg-d - mg/kgd NC 
Benzo(b)fliioranthene 2.50E+03 Mg/kg 116E-09 mg/kg-d 7.30E-(n (mg/kg-d)' 158E^ 131E-06 mg/kg-d - mg/kg-d NC 

4.80E+<I2 Mg/kg •4.14E-10 mg/kg-d 7.30E+00 (mg/kg-d)' 3.03E-09 Z90&07 mg/kg-d - mg/kg-d NC 
lndeno(l,2>cd) pyrene 1.90E+03 Mg/kg 1.64E4)9 mg/kg^i 7.3aE-0I (mg/kg-d)-' 1.20E^ l.lSEa mg/kg-d mg/kg-d NC 
Arsenic 1.26E-KM Mg/kg Z51E-09 mg/kg-d 1.50E+C0 (mg/kg-d)-' 3.77E-09 1.76&06 mg/kg-d 3.00E4M mg/kg-d 536E-03 
Cobalt 6.70E-H)3 Mg/kg 4.4SE.10 mg/kg-d - (mg/kgd)-' NC 3.12E417 mg/kg-d 3.0aEOt mg/kg-d 1.ME-03 
Iron 1J5E-K)7 Mg/kg a97E4J7 mg/kg-d - (mg/kg-d)-' NC 6.28E-04 . mg/kg-d 7.00E-01 mg/kg-d 8.97E-04 
Manganese 5A5E405 Mg/kg 3.62E-08 mg/kg-d - (mg/kg-d)' NC Z53E-05 mg/kg-d 9.60E4M mg/kg-d 2.64E-02 
Aroclor-l2S4 (PCB-i:Z54) 6.60E^ Mg/kg j 6.14E-10 mg/kg-d ZOOE-KX) (mg/kg-d)' 1.23E-09 430E-07 mg/kg-d 200E-(e mg/kg-d 2.15E-02 

Exp. Route Total 2J1Er08 5.57E^ 
llExpoaure Paint Total 935E-07 2.72E-01 

Exposure Medium Total 9.35E-07 2;72E-01 

Medium Total 935E-07 2i72E-01 

Total of Receptor Risks Across All Media 2.5E^ Total of Receptor Hazards Across AH Media 3.1E+00 

2^^ 
NA-Not Applicable 
NC-Not Calculated 
CSF • Cancer Slope-Factor 

CRA 038443 (11) 
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TABLE B.7ACT 

CALGULAHON OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS FOR CURRENT/ FUTURE OFF SITE RESIDENT 
CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDFILt SITE 
MORAINE OHIO 

icenirioHn !: Current/ Future 
Iteaptor PivulaHon; Off Site Resident 
te^torA^ Child and Adult 

MnllHifi ijtpqntn 

Mtdimn 

Eqwnn 

Paint foufe 

ChemtM6f 
Pof«tffe/CoM«nt 

EPC Canter KM CnlcnlaHaiu Nbn-Caitcer Hazahf Calcufaflons MnllHifi ijtpqntn 

Mtdimn 

Eqwnn 

Paint foufe 

ChemtM6f 
Pof«tffe/CoM«nt Value UffllB CSiyUnftRisk Cancer RIsJt IntaJbaCxpoeim Concenlnatfon: Hazahf 

QuoHent 

MnllHifi ijtpqntn 

Mtdimn 

Eqwnn 

Paint foufe 

ChemtM6f 
Pof«tffe/CoM«nt Value UffllB 

Value Uints Value Units 

Cancer RIsJt 

Value Units. Value limti 

Hazahf 
QuoHent 

Groundwater Indoor Air Off Site Inhalatlph Z90E-KH pg/m' 2.75E^ mg/m' i;^E-03 (mg/mY 4A1&4)6 , ZUB02 mg/m' - mg/m' NG 

U-Dichloroethane 3.85E^ Mg/ih' 3.66E^ mg/in^ 2;60Era2 931E-a8 ! 2J4&05 mg/m' 2.40E4PP , mg/m' 1.19E-05 

Benzene 1:51E^ ixg/af l'.43E-04 mg/m' 7.8PE-03 (mg/ni')' 1.12E^ 1.12E413 mg/m' • 3i)0E-Q2 mg/m' 3.72E^ 

Chlorobenzene 1.48E^ Mg/m' 1.40E-05 mg/m' - (mg/m')' NC 1.09E-04 mg/m' 5J3DE-02 mg/m' Z18E-Q3 

Chlbrofbrm 6J09Em pg/m' 5.79E-06 mg/m* 2J0E^ (mg/m')' 133E-P7 430E-Q5 mg/ii^ 9B0B^ mg/m' 439E-04 

941E+00 Vg/nf 8.66E^. mg/m' - • (mg/mV^ NC 6.73E-03 mg/m' - mg/m' NC 

8^0E403 lig/m' 7.98&417 mg/m' 2.70E-a2 (mg/m')' 2.15E-0B 631E^ mg/m' - mg/m' NC 

Etl^Itenzcne 3.02E-01 Pg/ni' 2.87E-415 mg/m' 2.50E-a3 (mg/m')' 7.17E4B 2.23E-04 mg/m' l.OOE+00 mg/m' 233E-D4 

Methylene diloride 8.49&02 pg/m' 8.07E-06 mg/m' 4.^E-04 (mg/m')' 3:79Em 638RI5 mg/m' 1J»E+00 mg/m" 638E05 

1.97E-01 HS/m' 1S7E-06 mg/m* 5:90E4B (mg/m')"' UOE-07 1.46E-04 mg/m' 2.70E-01 mg/m' 539Er04 

2.ME-Kn Pg/ra' 1.94&4D mg/m' 2i)OE-a3 (mg/m®)"' 3B7E-06 131&4XZ mg/m' - mg/m' NC 

Vinyl ddoride 1.98E+m pg/m' 1.8BEpa3 mg/rn* 4e40E-(a (mg/m')' 839E-06 l;46E-aZ mg/m' 1.00E^ mg/m' lASE^n 

Xylenes (total) 232E-01 pg/iii' 2.39E415 mg/ih* - (mg/mV NC 1B6E-M mg/m' 1J)OE-Ol mg/m' •• i36E^ 

2-^Methylnaphthalene 1.07E-02 : Pg/m' i:02E-06 mg/m' - (mg/m')"' NC 7.92E^ mg/m' - mg/m' NC 

bis(2-Ethylhexyl)phthalate NA Pg/m" NC mg/m' 2.40Er03 (mg/m')"' NC NC mg/m' - mg/m" NC 

Naphthalene 657E-a3 Pg/m' 6^4E-07 mg/m' 3.40E-02 (mg/m')"' 2.12E-0B 4B6E^ mg/m' 3J0OE-O3 mg/m' 1.62&03 

Aluminum NA pg/m' NC mg/m' - (mg/m')"' NC NC mg/m' SilOE^B mg/m' NC 

Antimony • NA Pg/m' NC mg/m' - (mg/m?)"^ NC NC mg/m' - mg/m' NC 

Arsenic NA pg/m' NC mg/m' 4.30E-K)0 (mg/irt?)' NC NC mg/m' 130E-fl5 mg/m' NC 

foriiiin NA Pg/m' NC mg/ni' - (mg/m')*' NC NC mg/m' 5.00&04 mg/m' NC 

Gbbalt NA Pg/m' NC mg/m' - (mg/m^*' NC NC mg/m' 6L00E-06 mg/m' NC 

Iron NA Pg/m' NC mg/m' - (mg/m')-' NC NC mg/m' - mg/m' NC 

Lead NA pg/m' NC mg/m' - (mg/m')"' NC NC mg/m' - mg/m' NC . 
Manganese NA Pg/m' NC mg/n^ - (mg/m')"' NC NC mg/m' 5.00E4B mg/m' NC 

Selenium NA Pg/m' NC mg/m' - (mg/m')"' NG NC mg/m' 2.00&a2 mg/m' NC 

Vanadium NA Pg/m' NC mg/m' - (mg/m')-' NC NC mg/m' - mg/m' NC 

Aroclor-1260(PCB-1260) NA Pg/m' NC mg/m' 5:70E^ (mg/m')-' NC NC mg/m' . - mg/m* NC 

Heptachlor NA Pg/m' NC mg/m' 130E-K)0 (mg/m')"' NC NC mg/m' - mg/m' NC 

Exp. Route Total D lSlE-05 1.91E^ 
Exposure Point Total 

"r—s-l 

131E-C6 
i ai B nc 

1.91E4)1 

M^ium Total 

llll IWIM IJllb-UO 

OlErOS 

1.91E-01 

1.91 E^W 
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TABLEB.74.Cr 

CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS FOR CURRENT/ FUTURE OFF SITE RESIDENT 

CENTRAL TENDENCY 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Timeframe: Current/ Futiira 

Population: Off Site Resident 

Age: Child and Adult 

MnffHm Expomn Exffosurt ExpoMure Cfcemiaifso/ EPC Conor Kitk CtilcubiHota NON-Canci T Hazard CafcMfafions 
Medium Point Route PofentiafConceni Vulue Ifmfs Intoko/Exposm Concentrotlon CSF/UfffrRtsI: CuncerRisk Intuku^xpoeure Coueentrution RAVIVC Hazard 

Volut Units Vulue UHIIS Vulue Untfs Vulue Unffs Quoh'Mf 
Groundwater Household Off Site Ingestion l.lrDichloroethane 114E+02 Ug/L 1.43E-a3 nig/kg.d 5.70E-a3 (mg/kg-d)' 8.12E-06 137E4n mg/kg-d 2.00E-m mg/kg-d 635E-02 

Use 1.41E-KI0 Mg/L 9.36E-06 mg/Lg-d 9.10E-Q2 (mg/kg-d)' 8.52Ed7 9inE<B mg/kg-d 2.00E-OZ mg/kg-d 430E-03 
Benzene 1.07E+01 Mg/L 7.n&05 mg/kg-d 5.50E-02 (mg/kg-d)' 3.91 E-06 643E04 mg/kg-d 4ME-03 mg/kg-d 1.71E-01 

2i)3E+00 Mg/L IJSE^S mg/kg-d - (mg/kg-d)-' NC 1.30^ mg/kgTd 2JKIE-4J2 mg/kg-d 6.49E-03 
Chloroform 5.59E-01 3.72E.06 mg/kg-d 3.10&O2 (mg/kg-d)*' 1.15E-07 3.57Ed5 mg/kg-d 1i)0E-O2 mg/kg-d 3J7E-a3 
cis-U-bkhloroethene 9.51 E+01 |ig/L 6J3E4M mg/kgd - (mg/kgKl)*' NC 6iW^ mg/kg-d 1.00E-Q2 mg/kg-d 6J08EM 
Dibromochloromethane 1.00E-H)0 llg/L 6.65&a6 mg/kgd 8.40E-a2 (mg/kg-d)-^ 5.59E-07 639E-05 mg/kg^l 2.00E-02 mg/kg-d 330E-03 
Ethylberizene 1.98E^ Mg/L 1.32E4)5 mg/kg-d 1.10E-a2 (ing/kg-<D' 1.45E-07 l:27Ed4 mg/ligKl l.OOE-01 mg/kg-d 137E-a3 
Methylene diloride 1.27E+0D Mg/L 8.43^ mg/kg-d 730E-4B (mg/kg^)*' 6J2E-aB 8.10E-Q5 mg/kg-d 6JI0E-O2 mg/kg-d 135E4D 
retrachloroethene 5.44E-(n , Mg/L 3^-86 mg/kg-d 5.40E-01 (mg/kg-d)' 1.95E-06 3.48E-05 mg/kg-d 1.00E-Q2 mg/kg-d 3.48E-03 

8.67E+01 Mg/L 5.77E-04 M'g/I'g-'' 5.90E-03 (mg/kg-d)' 3.40E-06 534E-4D mg/kg-d - mg/kg-d NC 
Vinyl diloride 1.99E+01 Mg/L U2E4)4 mg/kg-d 730E-01 (mg/kg-d)' 9J3E-Q5 137E^ mg/kg-d 3.00E-03 mg/kg-d 4.24E-01 
Xylenes (total) 2.D1E+00 Mg/L 1J4E4B mg/kg-d - (mg/kg-d)-' NC 138E-04 mg/kg-d 2.00E-m mg/kg-d 6.42E-04 
2-Melhylnaphthalene 1.97E+00 Mg/L 1J1E4)5 mg/kg-d - , (mg/kg-d)-' NC 1.26E-04 mg/kg-d 4.00E-09 mg/kg-d 3.14E-02 
bis(2-Ethylhexyi)phthalate 1,63E+00 Mg/L 1.09^ mg/kg-d 1.40E-O2 (mg/kg^)-' 132E-07 1.04E-04 mg/kg-d 2ME-02 mg/kg-d 532E^ 
Naphthalene 9J9E4n Mg/L 6^E4)6 mg/kg-d - (mg/kg-d)*' NC 6.00E-05 mg/kg-d ? OOR-O? mg/kg-d 3inE-a3 
Aluminum 1.Q3E+03 Mg/L 6j5E4B mg/kg-d - (mg/kg-d)-' NC 638E-02 mg/kg-d l.OOE+00 mg/kg-d 658E-02 
Antimony 9.06E-01 Mg/L 6iME4M mg/kg-d - (mg/kg-d)-' NC 5S1E-05 mg/kg-d 4.00E-M mg/kg-d 145&01 
Arsenic 139E+01 Mg/L 9^E4)5 mg/kg-d lSOE+00 (mg/kg-<I)-' 1.39E-04 847E-4M mg/kg-d 3inE^ mg/kg-d 2.96E400 
Barium 5.58E^ Mg/L 3.72E43 mg/kg-d - (mg/kg-d)-' NC 3.57E-02 mg/kg-d 2ME4n mg/kg-d 1.78E-01 
Cobalt 6i)2E-KK) Mg/L 480E.05 mg/kgd - (mg/kg-d)-' NC 345E^ mg/kgrd 3J00E-M mg/kg-d 1.28E+00 
Iron 4.11 E+03 Mg/L 2.74E412 mg/kg-d - (mg/kgrd)-' NC 2.63E-dl mg/kgrd 7ME-m mg/kg-d 3.76E-01 
Uad 9.13E+00 Mg/L 6D7E-05 mg/kg-d - (mg/kg-d)*' NC 534E4>4 mg/kgd - mg/kg-d NC 
Manganese 3S1E402 Mg/L 2J4E4B mg/kg-d - (mg/kg-d)*' NC Z.44E412 mg/kg-d 2.40E412 mg/kg-d 1.02E+00 
Senium 6.00E+00 Mg/L 3.99Effi mg/kg-d - (mg/kgKl)-' NC 3S4E-4H mg/kgrd 5.00&03 mg/kg-d 747E4)2 
Vanadium 242E+01 Mg/L 1.61E4M mg/kg-d - (mg/kg-d)-' NC 135E413 mg/kg-d 7.00E-a3 mg/kg-d 231E-01 
Aroclor-1260 (PCB-1260) ^E-01 Mg/L 1J3E4)6 mg/kg-d 2.00E+00 (nig/kg^)*' 2.67E^ 138E-05 mg/kgrd - mg/kg-d NC 
Heptachlor 4.63E-02 Mg/L 3J0BM7 mg/kg-d 4J0E+O0 (mg/kg-d)*^ 139E-4)6 Z96E-06 5.00&04 mg/kg-d 5.92E-aj 

i Ei^. Route Total 257E-04 7.66E+00 
Dermal Ll-Dkhloroethane 2.14E-K)2 Mg/L 634E4)5 mg/kgd 5.70^ (mg/kg-d)*' 341 &07 149E-06 mg/kgd 2.00E-01 mg/kgd 8.43E-06 

l^Dkhloroethane 1.41E+00 Mg/L 2.6IE4)7 liig/kg-d 9.10&02 (mg/kg-d)-' 238E-08 . 6.94Ed9 mg/kg-d 2.00E-a2 mg/kgd 3.47E4)7 
Benzene 1.07E+01 Mg/L 6.I9E-06 mg/kgd 530E-02 (mg/kg-d)-' 3.40E-07 144E.07 mg/kg-d 4.00E-03 mg/kgd 4.11&4B 
Chlorobenzene 2i)3E400 Mg/L 2.74&06 mg/kgd - (mg/kg-d)-' NC 738&0B mg/kg-d ZOOE-OZ mg/kgd 3.64E-P6 
Chlorofbnh 5.59E-01 Mg/L 1.9ffi4)7 mg/kgd 3.10&02 (mg/kg-d)-' 194E4» 5.09E-09 mg/kg-d IJWE^Q mg/kgd 5.09E-07 
cfs-1^-Dichloroethene 9.51E+01 Mg/L 3.18E4)5 mg/kgd - (mg/kg-d)-' NC 846&07 mg/kg-d iJJOE-02 mg/kgd 6.46E-a5 

1.00E+0a Mg/L 2.86E4)7 mg/kgd 8.40E-a2 (ing/kg-d)-' 2.40Ed8 740E4)9 mg/kg-d 2.00E-02 mg/kgd 330E-07 
Ethylbcnzpie 1.98E+00 4.S0EO6 1.10E:02 4.95E4» l.OOE-01 130E-06 
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TABLE B.74.Cr 

CALCULATION OF CHEMICAL CANCER RISKS AND NON^ANCER HAZARDS FOR CURRENT/ FUTURE OFF SITE RESIDENT 

CE^RAL TENDENCY 

SOUTHtDAYTON DUMP AND LANDFILL SUE 

MORAINE OHIO 

Scenario Umelnine: Current/ Future 

Receptor Population: Off Site Resident 
te^rAgi^ Child and Adult 

EilNMim Exppaure £!xppfiire CHemicmU^ EPG Cmor RiMkCalcmlmlioia Noif-Goficer, Hazard CafaiUfwiu 

Mcdiwn Poiiit Roufe PotatutlCoHeem Value UiriM Inttk^^Expmire Cmicintnitioh CSF/UiiitRiek Cancer Risk [ififakoCxposMre CoMcentraripa RflW/C Hazanf 

- Valw U«(h Vmlite IfltlfS Vafw limb v,i«. Uaffs Quoheift 

Groundwater Hoiiaehold Off Site Dermal Methylene chloride liTE+OO Mg/L 1.79E4)7 mg/kg^ 750fr(a (mg/kgKl)' 134E-09 4.75E-09 mg/kgd- 6.00&02 mg/kgd 7.92&0B 

(cont'd) U* 5.44E-01 Mg/L 122E4)6 mg/Vg^l 5A0E-01 (mg/kg-d)-^ 639E-07 3:;UE-06 mg/kgd 130^02 mg/kgd 3Z4&06 
8A7E+fn Hg/L 587E4)5 mg/kgKl 5.90E4B (m^kg-d)'* 3J4E-07 131EM mg/kgd - mg/kgd NC 

Vinyl chloride 1.99E+01 Hg/L 3g9E4)6 mg/kg-d 7.20E4n (mg/,kB-d)-> ZSOE^ lil3E-q7 mg/kgd mg/kgd 3.45E4)5 
Xylenes (total) mE-KW Mg/L 4.93E4)6 mg/kg-d r- (nig/kgrd)-^ NC 131B^ mg/kgd 2ilOE4n mg/kgd 635&4)7 
2-MethylnaphAalene 1.97E+<» gg/L 12)3E«6 mg/kg-d - (mg/kg-d)-^ NC Z73E-07 mg/kgd '4i)OE-03 mg/kgd 632E-05 
bis(2'Ethylhexyi)phthalate 1.63E-H)0' gg/L 9.48E4)6 mg/kg-d lAOE-OZ (mg/kg^r? V33E.P7 232E-07 mg/kgd 2xmm. mg/kgd 1-:26E4)5 
Naphthalene 9J9E4n gg/t 2J5E4)6 mg/kg-d - (ing/kg-^-' NC 636E^ mg/kgd 2.00E4XZ mg/kgd 3.13E^ 
Aluminum 1.03E-K)3 gg/L I.50E415 mg/kg-d (mg/kg-d)-' NC 4.1PE4)7 mg/kgd liKlE+OO mg/kgd 4.10E^ 
Antimony gg/L 132E4)8 mg/kg-d - (mg/kg^)-' NC 3A1E-10 mg/kgd 6iJOE-06 mg/kgd 6.02^ 
Arsenic 1J9E+01 gg/L 2.02E4)7 mg/kg-d 1.50E-H)0 (irig/kgHl)' 3.03E-07 5S2Er€9 mg/kgd 3.00&0t mg/kgd 134E4B 
Bantim 5J8E+02 gg/L 8.14E.06 mg/kg-d - (mg/kg^)' NC ZZ2E4)7 mg/kgd IAOE'02 mg/kgd 139E-05 
Cobalt 6J12E+0P gg/L 3.51&0B mg/kgHi - (mg/kgKl)-' NC 937E-iO mg/kgd mg/kgd 3.19E4)6 ^ 

Iron 4.11E^ gg/L 6.pOE4)5 mg/kg-d - (mg/kg^V' NC lJi4E4)6 mg/kgd 7i)0E-01 mg/kgd 234E4)6 -
Lead M3E406 gg/L 133E4W -nig/kgd - (mg/kg-d)-' NC 3.63E-10 mg/kgd - mg/kgd NC 
Manganese 3itiE+fl2 gg/.L ssesM mg/kgd - (mg/kg-d)-' NC 132E-07 mg/kgd 9.60E4H mg/kgd 1S8E4>4 
Selenium 6A)E4aO gg/L 8.75E4H mg/kgd (mg/kg^)-' NC 239E09 mg/kgd 5.00E-Q3 mg/kgd 4:78E-07 ! 
Vanadium Z42E+(n gg/L. 3J3E4)7 mg/kgd - (mg/kg-d)' NC 9.63E^ mg/kgd 1S2E-04 mg/kgd 5:29E-05 
Arocl6r-1260 (PCB-1260) 2^&01 gg/L \j66E4>t mg/kgd 2J)0E+00 (mg/kg-d)-' 3J3E-04 4.42EM mg/kgd - mg/kgd NC 
Heplachlor 4^E4I2 gg/L 8.26E4B mg/kgd 4:50E-H)6 (mg/kgKl)' 3.72E^)7 2..19Ed9 mg/kgd 5i)0E-04 mg/kgd 439E.06 

Exp. Route Total 338&04 534&04 

Exposure Point Total 5.96E-04 7J66E+0q 

Exposure Medium Total 5.96&04 7.66E^ 

Household Off Site Inhalation 14-Dichbroetiiane 2.14E<02 gg/L 1.67E4)4 mg/m' 1.60E-a3 (mg/mV Z67E^ 1.41E-(D mg/m' - mg/m' NC 

U*tD U-Dichloroethaiw I^IE-HW gg/L 1.10E416 mg/m' 2.60E412 (mg/m^' 2^E-0B 928^ mg/m' 2.40E^ mg/m' 337E4)6 

Ambient Air Benzene lJ07E*m gg/L 8.33E4)6 mg/m/ 7S0E4B (mg/mV 6A9E4B 7.05E-05 mg/m' 3.0QE4Q mg/m' 235E-C3 

Chlorobenzene 2il3E'Kia gg/L 138E4)6 mg/m' - (mg/mV NC 1.34E4)5 mg/m' SIME^ mg/m' 2.6SE-04 

Chloroform 5J9E4n gg/L 4J6»)7 mg/m' 230ET0? (mg/m^-' i.00E-fl8 3.69Ed6 mg/m' 9S0E-aZ mg/m' 3.76Er05 

9.51Et01 gg/L 7.41E4)5 mg/m' - (mg/mY NC 627E4M mg/m' - mg/m' NC 

l.OOE-KH) gg/L 7.79E4)7 mg/m' 2.70E-02 (mg/mY 2.10E-0B 639E06 mg/m' - mg/m' NC 

Ethylbenzene 1:98E+(I0 gg/L 155E4)6 mg/m' 2.50E-03 (rhg/iri')-' 3J6E-09 131E-05 mg/m' l.OOE+00 mg/m' 131E-05 

Methylene chloride UTE-tOO gg/L 987B4I7 mg/m' 4.70E-04 (rng/m^-' 4.64E-10 835Ed6' mg/m' IDOE+OO mg/m' 635E4)6 

5.44E'4n gg/L 434E4)7 mg/m' 5,90E-€3 (mg/mV 2J0E-09 339B4)6 mg/m' 2:70E4n mg/m' 133E-05 

Trichloroethene 8.67E'KI1 gg/L 6.76E-4)5 mg/m' 2.00E4B (mg/mY 135E-07 5.72E4M mg/m' - mg/m' NC 

Vinyl chloride 1.99B-K)1 gg/L 135E415 ^ mg/m' 4.40E4)3 (mg/mY 6S2&0e lJlEd4 mg/m' l.OOE-01 mg/m' 1.31&03 

Xylenes (total) 22)1E-K)0 gg/L 1.56&06 - NC . 132E4K i.ooErm 132E-04 
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TABLEB.7ACr 

CALCULATION OF CHEMICAL CANCER RISKS AM? NONCANCER HAZARDS FOR CURRENT/FUTURE OFF SitE RESIDENT 
CENIKAL TENDENCY 

SOUni DAYTON DUMP AND LANDHLL SITE 
MORAINE OHIO 

icenarip'Tiinrfranie: Cun«nt/ Future 
teceptor Population: Off Site Residmt 
Receptor Age: Childiatid Adult 

MedfiiM Exponin 

MtHnm 

Ixposurt 

Pmni 

Exposurt 

Routt 

C/imriceff p/ 
PofeifhafCoftcam 

1 EPC 1 1 CimarRlitCtlaibilima | 1 Non^mmHmTiCmlculatimu || MedfiiM Exponin 

MtHnm 

Ixposurt 

Pmni 

Exposurt 

Routt 

C/imriceff p/ 
PofeifhafCoftcam Vulue Um'fs 1 InUkffExponm CmcmtmUm 1 CSF/UnitRlMk CsswrRM 1 Intuhi/Exposure Couctntrution \ 1 wye 1 Hazard 

Qimtieuf 

MedfiiM Exponin 

MtHnm 

Ixposurt 

Pmni 

Exposurt 

Routt 

C/imriceff p/ 
PofeifhafCoftcam Vulue Um'fs 

VsflK Unito Value Uirilt 

CsswrRM 

Vulut UniH Value Uuifa 

Hazard 
Qimtieuf 

Groundwater HouMhoid Off Site Inhalatioh 2-Mcthylnaphthalene 1.97E-K»a Mg/L 1.53E-a6 mg/m' - (mg/m')' NC 1J0E« mg/m' mg/m' NC 

(cont'd) Unto bis(2-Ethylhexyl)phthalate NA iig/L NC mg/m' 2.40^03 (mg/m')"' NC NC mg/m' mg/m' NC 

Ambient Air 939E-01 Mg/L 732E-07 mg/m' 3.4aE4)2 (mg/m')"' 2.49E<I8 6.19E-<I6 mg/n^ 3JX)E-03 mg/m' 2.06E^ 

NA ng/L NC mg/m' - (mg/m')'' NC NC mg/m' 5.00E-^3 mg/m' NC 

Antimony NA Hg/L NC mg/m' - (mg/m')' NC NC mg/m' - mg/m' NC 

Arsenic NA Mg/L NC mg/m' SJOE-HM (mg/m')"' NC NC mg/m' 1.50E-05 mg/m' NC 

Barium NA Hg/L NC mg/m' - (mg/m')"' NC NC mg/m' 5.00EM mg/m' NC 

Cobalt NA ng/L NC mg/m' - (mg/m')"' NC NC mg/m' 6J00B-4)S mg/m' NC 

Iron NA Mg/L NC mg/m' - (mg/m')"' NC NC mg/m' - mg/m' NC 

Lead NA Mg/L NC mg/in' - • (mg/m")-' NC NC mg/m' - mg/m' NC 

Manganese NA Mg/L NC mg/m' - (mg/m')-' NC NC mg/m' 5.00E-05 mg/m' NC 

Selenium NA Mg/L NC mg/m' - (mg/m')"' NC NC mg/m' 2.00E-a2 mg/m' NC 

Vanadium NA Mg/L NC mg/m' - (mg/m')"' NC NC mg/m' - mg/m' NC 

ATOclor-1260 (PCB-1260) NA Mg/L NC mg/m' 5.70E-O1 (mg/m')"' NC NC mg/m' - mg/m' NC 

Heptachlor NA Mg/L NC mg/in' IJOE-HX) (mg/m')"' NC NC mg/m' - mg/m' NC 

6.27B4>7 6:2bE^ 
lExposure Point Total 1 6.22E-07 6^E-(S 

fcxixMure Medium Total [ 6.27M7 6.20E-0a 

II Medium Total 1 5:96E^ 7.67E+00 

H Totd of Receptor lUsb Across All MedU 6.1E;04 Total of Receptor Hazards Across All Media 7.9E+00 

2^ 
NA-Not Applicable 
NC« Not Calculated 
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TABLE B.7AJIME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON^ANCER ilAZARDS FOR CURRENT/limJRE OFF SITE RESIDENT 

REASONABLE MAXIMUM EXPOSURE 
SOUTH DAYTON DUMP AND LANDFltL STTE 

MORAINE, OHIO 

Scmripliii Curreh't/ Future 

tester Population: Off Site Resident 

XeoqplorAge: Child and Adult 

MuHrn Eipofurr Exponm Eiposare EPC Ceiicer RteF Cefarlaffbiu Vou-OiiKer HezahfCelculaHbiis 
Mcdfiim Point Route PofnifiefCoMorrn Vefuc Uftfte ffftofco^Expoaure CdiioniMifioH CSiyUnffRiafc Conor RUk WVKfO HezenI 

Veliw Urtite > Volm t UKUB Vefuc l/fiite Voloo Uufte Quoh'mt 

Indoor Air Off Site Inhalation LlrDichloroethane 2.90E^ , Mg/ii? 1 1.19E-Q2 mg/m' 1.60E^ (ing/n^)' 1.91 2;78E-in mg/m' - mg/m' NC 

U^Dichlproethane 3ESE^ Mg/m' l^E-05 mg/m* . 2.60EHJ2 (mg/mV • llMP 3.69E^ - mg/m' ; ZWE-KiO mg/ni' 1'34&05 

Benzene 131E+00 Mg/m' 6.21E-04 mg/in' 7EdE03 (mg/mV 4ME-a6 1A5E4B ing/n^ 3joaE-m mg/iii' 4A3E-Q2 

Chlorbbenzcne 1.48E4n Hg/m' 6.06E-a5 mg/m' - img/nf)' NC 1.42&04 mg/m' mg/in? ZBSEAB 

Oilorafonn 6^E-02 Mg/m' ZSOE^ mg/m' 2J0E-a2 (mg/mV • 5:7SE^I7 SStBM mg/m' 980E4n mg/n^ 5.96E-04 

d»:la2-Didiloroeihehe 9.11E-KI0 Mg/iii' 374E-(D ' mg/m' • - (ihg/irf)' NG 1 8-74E-03 mg/m' • mg/m' NC 

Dibrompchloroinethane 8.40E-a3 Mg/m" 3,45E-06 •ng/m' 2.70E-02 (mg/m')"' 932&08 ! 8i)5E^ ing/in- - mg/m' NC 

Ethylbenzene 3;02E^ Mg/m' ' l.^E-04 mg/ii(^ Z50&03 (mg/mV llOEW XB9Er04 mg/m' i;q0E+i)0 mg/m' 2g9&M 

Methylene chloride BA9B432 Mg/m' 3A9&05 mg/m" 4.7DB4)4 (mg/m')"' 1.64E4» ' Bis&qs mg/m^ 1JX)E44)0 mg/m' 8.l5iB45 

I.97E^n Mg/m" 8;iO&C5 mg/n^ • 5.90M3 (mg/m')"' 4.78E07 1E9&04 mg/m' 27<lE4n . mg/in' 7.XEW 

2iME-K)l Mg/irf 8J8E-03 mg/in' ixmiB (mg/in')'' 1.ME4I5 1.95E-02 mg/m' - mg/m' NC 

Vinyl chlpiide l.SBE+Ol M^m? 8.15E-q3 mg/m' 4MEM (mg/m')"' 3.58&OS 1.90"E4i2 mg/m' 1.00E4)1 mg/m' 1.90&01 

Xylenes (total) 2J2B^ Mg/m' lEa&04 mg/in' . - (mg/m')"' NC Z.41Er04 mg/m' l.WE4)l. mg/m' Z41E-03 

iZrMethylhaphthalene liJ7E-a2 Mg/m" 4.40&06 mg/m' - (mg/m')"' NC 1.03E4)5 mg/m' - mg/m' NC 

bis(2rEthylhexyl)phthalate NA Mg/m' NC mg/m' lME4a (mg/m')"' NG NC mg/m' mg/m' NC 

637ET03 Mg/m' 270E-06 mg/ni' SAOEMZ (mg/m')"' Q lAUJta' 630E-06 mg/m' « nffcjn mg/m' 2.10E-03 637ET03 Mg/m' 270E-06 mg/ni' SAOEMZ (mg/m')"' y.lOBHJO 630E-06 mg/m' PJJUC*U3 mg/m' 2.10E-03 

Aluminum NA Mg/m" NC mg/m' - (mg/m')"' NC NC mg/m' 5.00E^ mg/m' NC 

Antimony NA Mg/m' NC mg/n^ - (mg/m')"' NC NC mg/m' - mg/m? NC 

Arsenic NA Mg/m' NC mg/m' 43nF.+a) (mg/m')"' NC • NC mg/m' 1.50E-05 mg/m' NC 

Barium NA Mg/m" NC mg/m' - (mg/m')"' NC NC mg/m' 5i)0E-M mg/m' NC 

Cobalt NA Mg/m' NC mg/m' - (mg/m')"' NC NC mg/m' 6JD0B4)6 mg/m' NC 

Iron NA Mg/m' NC mg/m' (mg/m')"' NC NC mg/m' - mg/m' NC 

Lead NA . Mg/m' NC mg/m' - (mg/m')"' NC NC ' mg/m' - mg/m' NC 

NA Mg/m' NC ing/m' (mg/m')"' NC NC mg/m' 5.00E-05 mg/m' Klf NA Mg/m' NC ing/m' (mg/m')"' NC NC mg/m' 5.00E-05 mg/m' 

NA Mg/m' NC mg/m' (mg/m")" NC NC , mg/m' ZOOErOZ mg/m' NC NA Mg/m' NC mg/m' (mg/m")" NC NC , mg/m' ZOOErOZ mg/m' NC 

? Vanadium NA Mg/m' NC mg/m' - (mg/m')"' NC NC mg/m' - mg/m' NC 

Aroctor-1260(Ft:B-1260) NA Mg/m' NC mg/m' 5.70EO1 (mg/m')"' NC NC. mg/m' - nw/m' NC 

Heptachlor NA Mg/m' NC mg/iai? 130E-rt)0 (liig/m')"' NC NC mg/.m' - mg/m' NC 

Exp. Route Total' 7.85E^ ziTBm 

llExposure Point Total 7^S5E4fi ' X47&01 
lapomMediiim.Tdtal VJBSErOB 2.47&01 

M«ilum Total 7M5E.4H5 2A7&01 

CRA 038443 (11) 



TABLE B ;7A.R^ 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/ FUTURE OFF StfE RESIDENT 

REASONABLE MAXIMUM EXPOSURE 
SOUTH DAVTON DUMP AND LANDRLL SUE 

MORAINE OHIO 

Page2of4 

kcnariorimeframe: Ctiireht/Future 

Xeceptor Population: Off Site Resident 

MnfiKM Exiwsiirc Eaposttrr Eiposwre CkemiMaf EPC Caacer RffX: Calnbhons Noff-CaucerHazani Calculafjoiis 
MediNifi PoiHf ROMfe Pofentief CoMcem Vmhte Unlit Ifitak^^Expostire CoRcefffrahon CSF/limfRuik Cancer Risk Jutofce'Exposurv CduccMfnifiON Hazard 

Valae Unlti Value Ufrils Value Unlit Value Unlit Quotient 

Groundwater HouMhold Off Site Ingestion 1,1-Dichloroethane 2.14E+02 Mg/L 3.19E-03 mg/kg^i 5.70E4)3 (mg/kg-d)-^ 1J12E-05 137&02 mg/kgd 2JOOEM mg/kgd 6S5E-02 
Use l^rDichloioethane lAlE+00 Mg/L 2.09E^ mg/kg-d 9.10E-a2 (mg/kg-d)' 1.90E^ 9.0DEr05 mg/kgd 2.00E-02 mg/kgd 450E-a3 

- Benzene 1.07E-H)1 Mg/L 1S9E-04 mg/kg^d 5S0E-O2 (mg/kg-d)' 8.74E-06 6S3E4)4 mg/kgd 4.0DE^ mg/kgd 1.71E-01 
Chlorobenzene 2.G3E+00 Mg/L 3.02&05 mg/kg-^ - (mg/kg-d)' NC 130E^ mg/kgd 2.00E02 mg/kgd 6.49E-a3 
Chlorofoim 5.59E-01 Mg/L 8J2E^ mg/kg-d 3.10&fl2 (mg/kg-d)' i58E4)7 3.57E-05 mg/kgd l.GQE-02 mg/kgd 3.57E-a3 
cis-l^-Didiloroethene 9.51E+01 Mg/L 1.42E-fl3 mg/kg-d - (mg/kg-d)' NC 6ilBE-03 mg/kg-d 1.00E4)2 mg/kgd 6.08E-01 
Dibromochloromethane l.OOE+00 

t QaC4JW\ 

Mg/L 

Mg/L 

1.49E^ mg/kg^ 

mg/kg-d 

8.40E-a2 
^ YAli 4V4 

(mg/kg-d)' 

(mg/kg-d)' 

1.25E-06 
1fn 

6J9E-Q5 mg/kgd 

mg/kgd 

2.00E-Q2 mg/kgd 

mg/kgd 

330E4B 

1.27E-D3 

Mg/L 

Mg/L z.nc-w 

mg/kg^ 

mg/kg-d 1.11JC-U2 
(mg/kg-d)' 

(mg/kg-d)' iMtrU/ 1.27C-W 

mg/kgd 

mg/kgd 1JX)E-01 

mg/kgd 

mg/kgd 

330E4B 

1.27E-D3 
Methylene chloride 1J7E+00 Mg/L 1E8E4)5 mg/kg-d 7J0E-03 (mg/kg^)' 1.41E-07 8.iOE« mg/kgd 6ME-02 mg/kgd 135E-03 
Tetrachloroethene 5.44E4n Mg/L 8i)9E4)6 mg/kg-d 5.40E-01 (mg/kg-d)' 4J7E-06 3.48Ed5 mg/kgd l-OOE^ mg/kgd 3.48&^ 
Tiichloroethene aeTE+oi Mg/L 129E4D mg/kg-d 5.90E^ (mg/kg-d)' 7iilE-06 5.54E-89 mg/kgd - mg/kgd NC 
Vinyl chloride 1.99E+01 Mg/L 2.96&04 mg/kg-d 7J0E-O1 (mg/kg^-' 2.13&04 177E4IJ mg/kgd 3.00E4H mg/kgd 434E4n 
Xylenes (total) ZOIE-KX) Mg/L 2.99M5 mg/kg-d - (mg/kgd)' NC I28E4I4 mg/kgd 2B0E-O1 mg/kgd 6.42EM 
2-Mcthylnaphthalene l.97E*00 Mg/L Z93E« mg/kg-d - (mg/kgrd)' NC U6Ed4 mg/kgd 4i)QETC3 mg/kgd 3.14E-02 
bis(2-Ethylhexyl)phthalate I.63E+00 Mg/L Z43E46 mg/kg-d 1.40E-02 (mg/kg-d)-' 3A0E-07 lMEd4 mg/kgd 2.00&Q2 mg/kgd 532E-a3 
Naphthalene 939&(n Mg/L 1.4aE4)5 mg/kg-d - (mg/kgd)-' NC 800^ mg/kgd 2.00E-02 mg/kgd 3.00E-a3 
Aluminum 1.03E'K)3 Mg/L 1.53E4B mg/kg-d - (mg/kgd)-' NC 6.588-02 mg/kgd 1.00E-K)G mg/kgd 6.58E-02 
Antimony 9.08E-<n Mg/L 1J5E4)5 mg/kg-d - (mg/kgd)-' NC 581 EdS mg/kgd 4.00E-04 mg/kgd 1.45E-01 
Arsenic 1J9E-Hn Mg/L 2.06E4)4 mg/kg-d ISOE^ (mg/kg-d)-' 3.10E-04 882Ed4 mg/kgd 3JJOE-Oi mg/kgd 2.96E+0D 
Barium 5.58E'H)2 Mg/L 8J0E-03 mg/kg-d - (mg/kgd)-' NC 387Ed2 mg/kgd ^ 2.00E-01 mg/kgd 1.78E^1 
Cobalt 6.02E'fOa Mg/L 8.95E4B mg/kg-d - (mg/kgd)-' NC 385Edt mg/kgd 3.00E-M mg/kgd 1.28E+00 
Iron 4;llE+03 Mg/L 6.I2E4)2 mg/kg-d - (mg/kgd)-' NC 283E-01 mg/kgd 780E-01 mg/kgd 3.76E-01 
Lead 9.13EH)0 Mg/L lj6E4)4 mg/kg-d - (mg/kgd)-' NC 584E-D4 mg/kgd - mg/kgd NC 
Manganese BJlE-tQZ Mg/L 5.67E-03 mg/kg-d - (mg/kgd)-' NC Z44Ed2 mg/kgd Z40E-a2 mg/kgd 1.02E+00 
Selmium 6.00E+OP Mg/L 8.93E45 mg/kgd - (mg/kgd)-' NC 384Ed4 mg/kgd 5.(10E-(B mg/kgd 7.67E-02 
Vanadium 2.42E+01 M^L 3.60E04 mg/kg-d - (mg/kg-d)-' NC 1.55&03 mg/kgd 7.00E-03 mg/kgd 231 
Aroclor-1260(PCB-1260) 2E0E-(n Mg/L 2.98E4K mg/kg-d 2.00E+00 (mg/kgd)-' 5.96E-06 128^ mg/kgd mg/kgd NC 
Heptachlor 4.63&02 Mg/L 688E4)7 mg/kg:d 4.50E+{)0 (mg/kg-d)-' 3.10E-06 Z96Ed6 mg/kgd 5.00E-4)4 mg/kgd 5.92E^ 

Exp. Route Total 5.75E-04 7.66E+00 
Derma! Vl-Dichloroethane 2.14E^ Mg/L 2^7E4M mg/kg-d 5.7DE-Q3 (mg/kgd)-' 1.41E-06 3.02Ed6 nig/kgd 2Mf&m mg/kgd 131E4)6 

l^-Dkhloroethane 141E+00 Mg/L IXOBM mg/kg-d 9.10E4)2 (mg/kgd)-' 9J7E-flB 12SEd8 mg/kgd 2JXIE-02 mg/kgd 6.23E-07 
Benzene 1.07E+01 Mg/L 2MErOS nig/kg-d 5J0E-O2 (mg/kgd)-' 1J4E4)6 3.DlEd7 mg/kgd 4.00E4D mg/kgd 7.52&05 
Chlorobenzene ZOSE-HX) Mg/L 1.06E4S mg/kg-d - (mg/kgd)-' NC 1.27Ed7 mg/kgd 2.00Ed2 mg/kgd 634E4)6 
Chloroform 5E9ET01 Mg/L 7J9E4)7 Mig/kg-d 3.10E-02 (mg/kgd)-' 229E^ 886E09 mg/kgd 1.00Ed2 mg/kgd 8J6E417 
cis-l>pichlproethene 951E+01 Mg/L 124E-04 mg/kg-d - (mg/kgd)-' NC 1.52Ed6 mg/kgd l.qOE4)2 mg/kgd 152E^ 
Dibromochloromethane liOOE-fOO Mg/L l.ldE4)6 mg/kg-d 8.40E4)2 (mg/kgd)-' 9.27E4I8 1J2E4B mg/kgd 280Ed2 mg/kgd 6.62E07 
Ethylbenzene 1.98E-K)0 175&05 l.lOE-02 1.93&07 2.13Ed7 LOOBdl 2.13E-06 

CRA 038443 (11) 



TABLEB.7ARME 

CAtCULATlbN OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/FUTURE OFF SITE RESIDE 

REASONABLE MAXIMUM^EXFOSURE 
. SOUrH pAYTONDUMPANDLA^roFtLLSITE 

MORAINE, OHIO 

Ri8e3of4 

ScenarioTimefnuM Cumnt/'Fuhire 
R^to Pbinilatipn: Off Site Resident 
Receptor Age Child and Adult 

Medfiim Expomre • Eaposun Eapiim ChemicmUtif EPC OmarRbkCalaiUHom Nim-Cafker Hazard Galciilaffdiis > 

MtMim Polfit 'Route. PattnHml Cancan Valuf Ufrits iiritaka/Ejcp&hniCdncaitmHim CSF/UmtR^> Cancer Risk fniake^Exposure Concentration VWfC Hazani- 1 
Vmhii Iffrfts Value Umfs Value Value Ufiifa i Quotient ! 

Household ' i OffSite Dermal Methylene chloride ; I ZTE+OO MiS/L < 7^&07 7.50EW (mg/kg:d)-' 536E:09 8.67&09 mg/itg-d 6:oo^ mg/k^ 1A5^ ; 
(cont'd) Use retrachloroethene 5.44E-01 Hg/L 4.71E106 mg/kg-d 5A0E-01 (m^kff<l)-' 254E-06 5A4EW mg/kg-d 1.00&02 irig/kg-d 5MEM 

8.67E+01 Mg/L 2.19Er04 riig/kg-J 5.9OB40 (mg/kg-<i)-> 139E« 2A2E-06 mg/kg-d - m^kg-d . NC 
Vii^l chloride F.99E+01 Mg/L 1.58&06 mg/kg^ 730E4n (mg/kgKl)'. 1.14E4)5 l,96E-07 m^kg-d 3.00&(B mg/kg-d : 634&05 
Xylenes (total) 2^E-Kn Hg/L mg/kg-d (<ng/kg.d)' NC 234E417 mg/kg-d 2.00&01 mg/kg-^ 1.17E-06 
2'rMethylnaphthalene 1.97E+00 Kg/L 3.96&a5 mg/kg-d - (ing/kg<l)-' NC 4.75E4)7 ihg/kgrd 4:0q&4B mg/kg-d 139E« 

. 1.63E+00 fg/L mg/kgKl lAOE^ (mg/kg^l)' 5,12^ • 438E^ mg/kg-d ZOOE-Oi 1 mg/kgfd 239E-05 
Naphthalene 939E-01 Mg/L 9.08&4)6 mg/kg-d - (m^kg-d)-' NC 139E^ 2:00Bd2 mg/kgd 5;45EJ16 
Aluminum li»E+03 Mg/L 8.77E-05 mg/kg^ - . (mg/kg-d)-' NC ; 134&06 mg/l^-d indE+od , mg/kgrd 1Z4E-06 
Antiinony 9.PS&01 • Mg/L 7.74E^» mg/kg-<I - (mg/kg-d)' NC I.IOE^ mg/kg-d 6JOO^ ; mg/kg-d 133&05 
Arsenic 139E-Kn Mg/L 1.18E-06 mg/kgrd 130E+OG (mg/kg-d)'- li77E-06 ijSTEM mg/kg-d 3i]0E-04 : mg/kg-d 538&q5 
Barium 5S8E+02 Mg/L 4:76E^ mg/kgrd - (mg/kg-d)'^ NC 6.73^ ihg/kgKl 1.40E4I2 mg/kg-d 431&05 

'• Cobalt 6:02E-KN) Mg/L 2.p5E:07 mg/kg-d - (mg/kg^)'i NC Z90E:09 mg/kg-d 33a&04 ; mg/kg-d 9.67E-06 
Iron 4111E403 Mg/i. 330^ mg/ltg-d - (mg/kg^)" NC 4.96E-06 mg/kg-d 7i)0Er01 ; mg/kg-d 7J0SBM 
Lead 9.13E+a) Mg/L 7:78EflB ihg/kg-d • - (m^kg^l)'' NC l.iq&09 mg/kg-d - mg/kgrd NC 
ManganeM 3A1E-K)2 Mg/L 3.25E-05 mg/kg^ T- (mg/kg-d)' NC 439E-07 ni^kg^i 9.60E4)4 ' m^kgrd 4.79&04 
Selenium 6JD0E-K)0 Mg/L 5.11E-07 mg/kg^ ;(mg/kg^' NC 734E419 mg/kg-d 5:00E4B mg/kgrd 1.45E-06 
Vanadium 2A2E+qi Mg/L 2J06Er06 mg/kg-d - (mg/kg-d)' NC 2;92E4» ihg/kgHl . 132E-04 mg/kg-d 1.60^ 
Arocior-1260(PCM260) . 2.00E-dl Mg/L 6A2E4M mg/kg-d ZOOE+00 (mg/kg-d)-' 138&03 7.7D&06 mg/kg-d - mg/'kg-d NC 
Hqitachlor 4:£3E-02 Mg/L . 3.19E-07 mg/kg-d , 430E-H)D (mg/kg-d)^' 1.43&06" 3B2&09 - mg/kg-d 5.00E.04 mg/kg-d 7MB0S 

Exp. Route Total 131E-a3 IZ6E4J3 
ixposufe Point Totd 1.88E.a3 7.66E-K» 

Ekposiiie Mediiim Total 1.88&B3- 7:66E+00 
Household OffSite Ihhdation 2.14E+m Mg/L 132BTO mg/ih^ 1.60E-03 (mg/mV 1.95Er06 4i28E-fB mg/m' mg/m' NC 

Use to l,2-bk:hloroethane i.41£'K)0 Mg/L 8.00E4)6 mg/m* 2.ME-Q2 (mg/m')-' 2.08&<I7 231^ mg/m' Z40E+00 mg/m' 117E4j5 

Ambient Air Denaeiie 1J)7E+01 Mg/L 6.08&05 mg/m' 730E.a3 (iiig/mV 4.74Er07 2.13&M mg/m' 3i)0E-O2 mg/m' 7.12&03 

Chlorobenzene 2il3E+00 Mg/L 1.15E4)5 mg/nii' (mg/mV NC 4.05E^ mg/m' 5J)0E-O2 mg/m' 8.nE-04 

Chloroform 5.59E-01 Mg/L 3:lBE-06 rng/m* 230^ (mg/m')-' 731E.08 1.i2E4l5 mg/m' 930&a2 ing/m' 1.14E-04 

cis-l^'Dichloroethene 9.51E+01 Mg/L 5A1E-04 ing/m^ - (mg/mV NC 1.90E-a3 mg/m' - mg/m' NC 

Dibromochloromethahe linE+od Mg/L 5.68Er06 mg/m® 2.7DE-02 (mg/m')' 133E^ 2,00EO5 mg/m' - mg/m' NC 

Eihylbenxene 1.98E+00 Mg/L I.IBE-OS mg/n^ 230E^ (mg/rnV 7H7Frd8 3.96E4» mg/m' IJWE+OO mg/m' 3.96&05 

Methylene diioride i.27E-H)0 Mg/L 730&O6 mg/m' 4:70&04 (mg/m')-' 338E:09 ZSSE^B mg/m' liUE+OO mg/m' Z53&0B 

Trirachloroethehe 5:44&01 Mg/L 3i)9E-06 mg/m® 5.90&03 (mg/mV i32&0B 1.09E^ mg/m' 2;7DE4n mg/m' 4.02E-05 

tiichlcnoethene 8A7E-K)1 Mg/L 4.93&04 ihg/iiii' 2.00E-03 (mg/m')-' 936Er07 1.73E4B mg/m' mg/m' NC 

Viiiy] chloride 1.99E-K11 Mg/L 1.13Er04 mg/m^ 4.40E.a3 (mg/m")-' 4.98&07 3.98E-04 mg/m' IDOE^n mg/ni' 3.98Ed3 

Xylenes (total) 2.01E+00 Mg/L . 1.14E-05 mg/m' NC 431E-05 iJiOE^n 4i)lE-04 

CRA 0384431(11) 
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TABLE B.7.4.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/ FUTURE OFF SITE RESIDENT 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Scenario Timeframe: Current/ Future 

Receptor Population: Off Site Resident 

Receptor Age: Child and Adult 

Medium Exposure 

Medium 

Exposure 

Point 

Exposure 

Route 

Chemicals of 
Potential Concern 

EPC Cancer Risk Calculations Non-Cancer Hazard Calculations Medium Exposure 

Medium 

Exposure 

Point 

Exposure 

Route 

Chemicals of 
Potential Concern Value UMIYS Intak^^Exposure Concentration CSFAfmtRisfc Cancer Risk Intak^xposure Concentration RfD/RfC Hazard 

Quotient 

Medium Exposure 

Medium 

Exposure 

Point 

Exposure 

Route 

Chemicals of 
Potential Concern Value UMIYS 

Value U«i(s Value Unifs Value Unifs Value Units 

Hazard 

Quotient 

Groundwater Household Off Site Inhalation 2-Methylnaphthalene 1.97E+00 Mg/L 1.12E-05 mg/m^ - (mg/m^"' NC 3.93E-05 mg/m^ - mg/m' NC 

(cont.'d) Use to bis(2-Ethylhexyl)phthalate NA gg/L NC mg/m' 2.40E-03 (mg/mY' NC NC mg/m' - mg/m' NC 

Ambient Air Naphthalene 9J9E-01 gg/L 5.34E-06 mg/m' 3.40E-02 (mg/mY' 1.82E-07 1.88E-IK mg/m' 3.00E-a3 mg/m^ 6Z5E-03 

Aluminum NA Mg/L NC mg/m' - (mg/m^' NC NC mg/m^ 5.00E-a3 mg/m^ NC 

Antimony NA Mg/L NC mg/m' - irng/mY NC NC mg/m' - mg/m' NC 

Arsenic NA Mg/L NC mg/m' 430E+00 (mg/mV NC NC mg/m' 150E-05 mg/m' NC 

Barium NA Mg/L NC mg/m' - (mg/mV NC NC mg/m' 5.00E-04 mg/m' NC 

Cobalt NA Mg/L NC mg/m^ - (mg/mV NC NC mg/m' 6.00E-06 mg/m^ NC 

Iron NA Mg/L NC mg/m^ - (mg/mV NC NC mg/m' - mg/m' NC 

Lead NA Mg/L NC mg/m^ - (mg/m^' NC NC mg/m^ - mg/m^ NC 

Manganese NA Mg/L NC mg/m^ - (mg/m^-^ NC NC mg/m^ 5.00E-05 mg/m^ NC 

Selenium NA Mg/L NC mg/m' - (mg/mY' NC NC mg/m^ 2.00E-02 mg/m' NC 

Vanadium NA Mg/L NC mg/m' - (mg/mV NC NC mg/m' - mg/m^ NC 

Aroclor-1260 (PCB-1260) NA Mg/L NC mg/m' 5.70E-01 (mg/mV' NC NC mg/m' - mg/m' NC 

Heptachlor NA Mg/L NC mg/m' 1.30E+00 (mg/mV' NC NC mg/m' - mg/m^ NC 

Exp. Route Total 4.57E-06 1.88E-02 

Exposure Point Total 4.57E-0tS 1.88E-02 

Exposure Medium Total || 4.57E-06 

1.89E-a3 

1.88E-02 

Medium Total II 

4.57E-06 

1.89E-a3 7.68E+00 

Total of Receptor Risks Across AH Media 2.0E-03 Total of Receptor Hazards Across AH Media 7.9E+00 

Note: 

NA - Not Applicable 

NC « Not Calculated 

CRA 038443 (11) 



TABLE B.7^CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS FOR CURRENT/ FUTURE OFF SITE INDUSIRIAI/COMMERCIAL VVORKER 
CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE, OHIO 

P>gelofl 

Scenario Tiimlninie: Current/Future 
Rcceptnr Population: Off Siie Industrial/ Comineicial Worker 
toceptorAgc Adult 

Eaposree Ei^an 

IMiif 

Ejpptun 

Routt 

Cheimcabof 
PetentiaiConetm 

El >C Carreer 1 llfkCalerilaHiMs Nori<aater ffazarrfCalaiJlaton Ei^an 

IMiif 

Ejpptun 

Routt 

Cheimcabof 
PetentiaiConetm 

Vmlue 

r uoMcmminofi 

[/alt. 
L.9r/UI 

ValHe 

iiriciM 

Ufrits 

Cancer 

RisJt Value 
V Concmfrafldn 

l/mta Value Units 

Hazard 
Quofimt 

Groundwater . Indoor Air Off Site Inhalation 6.59E+00 Mg/nr' 1.70E-04 mg/m' 1.60&03 img/nfy' 2I71E-07 132E4B mg/m' - mg/m' NC 

U^Dichlomthane ?.27&fla lig/m' 23BE-q7 mg/m' 2.60&02 {tng/mV 630E-09 135E4)6 mg/m' 2.40E+00 mg/m' 7.73&W 

Benzene 333Er01 Mg/m' 9i)9B^ nig/m' 7.80E-03 (mg/m^"' 7S39E^ 7.07E-05 mg/m' 3.00&Q2 mg/m' 236&03 

3.35E^ lig/m' 8.61E-07 . mg/m' - (mg/mV NC 6.7DE-06 mg/m' SDO^ mg/m' 1J4E-04 

Oiloroform t.47E-Q2 Mg/m' 3.77E^ mg/m' 2.30E412 (ing/inV 8.6BE-09 Z94E-06 mg/m' 9J0E^ mg/m' 3.00E4S 

cis-1,2-Dichloroethene 2.07E-K)0 Mg/ni' 532E4)5 mg/m' - (mg/mV NC 4.14E4M mg/m' - mg/m' NC 

Dibraoiochloromethane lJ8E-a3 Mg/irl' AJOTEM mg/m' 2.70E-02 (itig/mV 1.10E4)9 3.17E4)7 mg/m' - mg/m' NC 

Ethylbenzene 6B8E4)2 Mg/m* 1.77&06 mg/m' 230E4I3 (ihg/rriV 4A2U4B 136E^ mg/m' 1.00E400 mg/m' 138^ 

Methylm chloride 2i>4R^ Mg/m' 5.24E-07 mg/m' 4.70E^ (mg/mV 246E-10 AJOTE^ mg/m' l.bOE+06 mg/m' 4.07E-P6 

Tetrachloroethene 4.47E-02 Mg/m' 1.15M8 mg/m' 5.90E-03 (rng/mV 6.78E-09 8.93E416 mg/m' 170E-m mg/m* 331E-05 

Trlchloroethene. .4.69E+00 Mg/m' 131Er04 mg/m' 2.00E:03 (mg/mV 2A1&07 9J8E4M mg/m' - mg/m' NC 

Vlnyl:^lofUe 4J0E-H)0 Mg/m' 133&04 mg/m' 4^-03 (mg/mV 5.43E-07 9JS0E-M mg/m' l.OOE-01 mg/m' 9.60E:IB 

Xylenes (total) 5.69E412 Mg/m' 1.46E4)6 mg/m' - (mg/iriV NC M4B05 mg/m' IXOE-Ol mg/m' 134Ei04 

2-Mrthylnaphthalene 227E433 Mg/m' .532E-0B mg/m' - (mg/my isic 4.53E-07 ing/m' - mg/m' NC 

bis(2-Ethylhexyl)phthalate NA Mg/m' NC mg/m' 2.40E-4I3 (mg/m^' NC NC mg/m' - mg/m' NC 

Naphthalene 1.42&^ Mg/ni' 3.66E-0B mg/m' 3.4CIE4I2 (mg/rrf)' 135E-09 235E-a7 mg/m' 3i)0E4)3 mg/m' 930E-45 

NA Mg/m' NC mg/m' (mg/mV NC NC mg/m' 5J00E4a mg/m' Klf NA Mg/m' NC mg/m' (mg/mV NC NC mg/m' 5J00E4a mg/m' 

Antimony NA Mg/m' NC mg/m' - (mg/rtiy NC NC mg/m' - mg/m' NC 

Anenic NA Mg/m' NC mg/m' 4J0E+00 (itig/rr^)' NC NC mg/ih' 130E-05 mg/m' NC 

Barium NA Mg/m' NC mg/m' - (irig/m^' NC NC mg/m' 5i)0E4)4 mg/m* NC 

Cobalt NA Mg/m' NC mg/m' - (mg/nt^-' NC NC mg/m' 6SJ0EMJ6 mg/m' NC 

Iron NA Mg/m' NC mg/m' - (tng/my NC NC mg/m' - mg/m' NC • 

Uad . NA Mg/m' NC mg/m' - (itig/mV NC NC mg/m' - mg/m* NC 

NA Mg/m' NC mg/m' (mg/mV NC hie mg/m' 5.00E-a5 mg/m' Kir* NA Mg/m' NC mg/m' (mg/mV NC hie mg/m' 5.00E-a5 mg/m' NC. 

Selenium NA Mg/m' NC mg/m' - (mg/m^' NC NC mg/m' 2.00E-a2 mg/m* NC 

Vanadium NA . Mg/m' NC mg/m' - (mg/my NC NC mg/m' - mg/m' NC 

Aroclor-1260 (PCB^1260) NA Mg/m' NC mg/m' 5.70EM (mg/my NC NC mg/m' mg/m* NC 

Heptachlor NA Mg/m' NC mg/m' 130E+00 • (mg/my NC NC mg/m' - mg/m' NC 
Exp. Route Total 1.15E-06 

Bxposure Point Total 1.15&06 l:24E-02 
Sxposure Medium Total 1.15&06 

Medium Total 1.15E-06 1.24&AZ 

Total of Receptor Risks Across Ail Medb 1.2E-06 Total of Receptor Hazards Across All Media 1.2E-02 

Notts: 
NC-NotCatoilated 

CRA 038443 ai) 
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TABLE B.7J.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FOR CURRENT/ FUTURE OFF SITE INDUSrRIAI/ COMMERCIAL WORKER 
REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP Atm LANDFILL SITE 
MORAINErOHtO 

iccnario Timeframe: Curtent/'Fuhire 
teccpfor Population: Off Site Industrial/ Commercial Wnker 
leceptorAge: Adult 

Medimm ExpoMiat Expomn CkemicmUtrf EPC CtmrRukCmlaihiHma Non^COncer Hazard Cafciifations 
MnliHM Point Route PotentiulConm ValNf Units IntukofExpoemre Concentration CSiyUnitRisk Cancer nnvRfc Hazard 

Value Units Valur 1 Units Risk Value Units Value Units Qnotienr 

Indoor Air OffSiw 659E400 lig/m' 5J8E-04 mg/m' I^E^ (mg/m')-' 8A0E4)7 131E43 mg/m' mg/m' NC Indoor Air OffSiw 659E400 lig/m' 5J8E-04 mg/m' I^E^ (mg/m')-' 8A0E4)7 131E43 mg/m' mg/m' niV-

9J7E-a3 lig/m' 7J6E^ mg/m' 2.60E-02 (mg/m')' 1.97E^ 2.12E-06 mg/m' 2.40E+a) mg/m' 832E-07 

Benzene 333E-0I HS/m' ZB8E-Q5 mg/m' 7B0E4J3 (mg/mV 2:Z5E-07 BUTE^ mg/m' 3.00E-02 mg/m' 2.69E-a3 

Chlorobenzene 335E41Z 173&06 mg/m' - (mg/m')"' NC 7A4E<I6 mg/m' S.OOE^ mg/m' 133E-04 

ChloToform lATE^ mg/m' 23a&QZ (mg/mV 2.75E-0e 335E06 mg/m' 9JBOE-OZ mg/m' 3.42tQ6 

cia-l^-Dichloroethene 207E+{D lig/m' 1.69E« mg/m' • - (mg/m')*' NC 4.73E-04 .mg/m' - mg/m' NC 

lJeE-03 lig/m' 1J9E4I7 mg/m® ITDE^Q (mg/m')-' 3.49E-09 3A2E^ mg/m' - mg/m' NC 

Ethylbenzene 6SSE^ pg/m' 5.61E^ mg/m' - 230E-03 (mg/m')"' 1^-08 137E45 mg/m' 1iKIE400 mg/m' 137E-a5 

Methylene chloride 104E-aZ pg/m' 1A6E-g6 mg/m' 4.70E-O4 (mg/m')-' 7S1E-10 4JS5EM mg/m' ii)OE+a) mg/m' 4.65E-06 

Tetrachloroethene 4.47E-02 Pg/n.' 3A4E-06 mg/m' 5.90E^ (mg/m*)"' Z15E4K 1il2E4l5 mg/m' 2.70E-01 mg/m' 3.78E4B 

4ME+00 Pg/m' 3S2&M mg/m' 1.00E4)3 (mg/m')"' 7A4E-07 1.07E4D mg/m' - mg/m' NC 

Vinyl chloride 4SaE+00 Pg/m' 3.ME-04 mg/m' 4.40E-(D (mg/m')"' 1.72E-06 I.IOE^B mg/m' 130E-OI mg/m' i.ioE-(n 

Xylenes (total) 5A9E-a2 pg/m' 4.64E-06 mg/m' - (mg/m')"' NC 1.30EO5 mg/m' lIPOE-01 mg/m' IJOE-M 

2-Methyliiaphtha1ene 227E-m pg/m' 1A5E-07 mg/m' - (mg/m*)"' NC S.17E07 mg/m' - mg/m' NC 

bisG^Ethylhexyllphthalate NA Pg/m' NC mg/m' 2.4a&03 (mg/m*)' NC NC mg/m' - mg/m' NC 

Naphthalene 1.42E03 pg/m' M6E07 •mg/m' 3.40E-aZ (mg/m')' 3.95E4» 3:i5E^I7 mg/m' 3.(»E^D mg/m' I^E-04 

NA pg/m' NC mg/m' (mg/m')"' NC NC mg/m' 530E-a3 mg/m' NC NA pg/m' NC mg/m' (mg/m')"' NC NC mg/m' 530E-a3 mg/m' NC 

NA pg/m' NC mg/m' (mg/m')"' NC NC mg/m' mg/m' NC NA pg/m' NC mg/m' (mg/m')"' NC NC mg/m' mg/m' NC 

Arsenic NA pg/m' NC mg/m' 4J0E«<K) (mg/m')-' NC NC mg/m' 130E-05 mg/m' NC 

Barium NA pg/m' NC mg/m' - (mg/m')"' NC NC mg/m' 5.00E-OI mg/m' NC 

Cobalt NA Pg/m' NC mg/m' - (mg/m')"' NC NC mg/m' 6i)0E4)6 mg/m' NC 

Iron NA Pg/m' NC mg/m' - (mg/m')"' NC NC mg/m' - mg/m' NC 

Le«l NA pg/m' NC mg/m' - (mg/m')"' NC NC mg/m' - mg/m* NC 

Manganese NA pg/m' NC mg/m' - (mg/m')"' NC NC mg/m' siUE-as mg/m' NC 

Sricnium NA Pg/m' NC mg/m' (mg/mV NC NC mg/m' 100E-a2 mg/m' NC 

Vanadium NA pg/m' NC mg/m' - (mg/m')"' NC NC mg/m' - mg/m' NC 

Aroclor-1260(PCB-1280) NA Pg/m' NC mg/m' 5.70E4n (mg/m')-' NC NC mg/m' - mg/m' NC 

Hcptachlor NA pg/m' NC mg/m' 130E400 (mg/m')"' NC NC mg/m" - mg/m' NC 

HExpRonleToMll 3.66E-06 1.41E4)2 
llExpostiie point Total 1.41E-a2 

1' 

Medium Total 
j.eoc-iB 
3ME-a6 

I;41C-IU 
1.41E-02 

Total of Receptor Risks Across AU Media 3.7E46 Total of Receptor Hazards Across All Media 1^&02 

NC-Not Calculated 

CRA 038443 (II) 
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TABLE B.9.1.Cr 

SUMMARY OF CURRENT/ FUTURE ON SITE TRESPASSER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

CEN1KAL TENDENCY 

SOUTH DAYTON DUMP AND LANDFILL STTE 
MORAINE, OHIO 

HiheMinr Cuirmt/Future 

l\>puIation: On Site trespasser 

Age: AdoleiKient 

MerfiHm Expomre EipOfurr CluminUaf CarcinogniKRcsJk NoMrGernifpgenic Hazaid Quoftaiif 

, MnUirm Pobit Potential Comeerm 

Ingestion fnhalaNim Denaaf Eipostfrf Prwiary ritJialBh-ofi Dermaf Eipo»re 
Roetea Total Rontea Total 

Soil Gas Ambient Air On Site lenzene r- 7,14E-4)9 - 7.14E:09 blood system - 2.14&04 - 2.14^04 

6.67E-09 - 6.67E4)9 liver - 1.87E^ - 137&05 

^aphthdene 1.05E« - l:D5Er09 body weight - 7.22&05 rr 7i22E4B 

rrichloroethehe -r 657E-P9 - 657E4)9 - NC NC 
i^in/l chloride - l^lE-0!> - lJlE-09 liver. - 2S9Er05 - 239E^ 

Zhcmical Total rr 232E4K - ~232E^ - 333E4)4 - 333E04 

1 
ixppsure Point t'otal 

II lExposure Medium Total 
l^edium Total 1 

Surface Surface Soil On Site )enzo(a)anthracene 5:a3E-06 1.78E-13 1LD2B-0B 6;05&q8 _ • NC NC NC NC 

- Soil )enzo(a)pyicne Z57E^ 9.07E-13 5^1E-08 3.09E4I7 NC NC NC NC 

! Benzo(b)flui3ranthene 5.93E4S Z81E-10 l^&IH 7.15E-06 - NC NC NC NC 

)enzo(k)fluoranthene 130&09 8.nE-14 4A6&10 2.76E-09 - NC NC NC NC 

3ibenz(a,h)ahthracerw 7.36E-0B 2^&13 1.49^ M5EM - NC NC NC NC 

ndeno(l,L3<d) pyiene 2.13E-0B 7;51E-14 431E-09 2J6&88 - NC NC NC NC 

Muminum NG NC NC NC - 1.13^ 5.29E:06 1.76&05 1.15E-03 

Antimony NC NC NC NC mortality 1.50E-62 NC 1.57E^ 1.66&4Q 

Araenic 1;69E^ 1.14E-10 7.93E-C8 1;77&« skin discoloration 2A4E-02 134E-05 1.23ET03 Z76E412 

Barium NC NC NC NC kidney 5.09E4C 4.77E-05 1.13&4)3 6.27E^ 

Cadmium NC 7.17E-12 NC 7.17E-12 proteinuria 23B&a3 2.79&06 7.42E-CS 2A6E-G3 

Cobalt NC NC NC NC - 539E-03 6.32E-06 8.41E-05 5.48E-03 

Copper NC NC NC NC gastrointestinal system 3^7&01 NC 5.73E-03 ' 3.73E-01 

ron NC NC NC NC _ 8.36&03 NC 1.30E4>4 8A9E4D 

-ead NC NC NC NC - NC NC. NC NC 

NC NC NC NC rwnlr il nMnrrat* CMIMII 2.77E-05 9.61 E-04 3.45E-03 

Nickel NC 3.59E-11 NC 3:59&11 

kniUfli IICI VUII9 VTwiVAII 

body weij^t Z06&«3 1.07E-0S 32\E4£ 2.10&03 

Vanadium NC NC NC NC mortality 8.74E^ NC 534E-04 1.40E4I3 

Zinc NC NC NC NC blood system 1.07E-03 NC 1.67E-05 

AiDclor-1248 (PCB-i248) 7.19Er08 4A0E-13 8.76E« - NC NC NC NC 

AiDclor-1254 (PCB-1254) 3:65EM 2.44E-13 7.98E419 4.45E-08 immune,system 639E-()3 NC 1.40&a3 7.79E4j3 

ArocIor-1260 (PCB-1260) 2.44&08 l^E-13 5J3&09 2.97E-0B - NC NC NC NC 
Total TEQ 3.43E-08 

232E-06 

235E-13 

4A1E-10 

536&09 

2XI8E^ 

3.97E-08 

233E-06 
- 238E^ 

132E-02 

XUE4)3 

439E-01 

Sxposure Point 4.^&dl 
lExposure Medium Total' .. I Z53E^ ' A59&qi 

IMiuinTdtal | 1 4.59E-01 

CRA 038443(11) 



TABLE B.9.1.CT 

SUMMARY OF CURRENT/ FUTURE ON SITE TRESPASSER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDHLL SITE 
MORAINE, OHIO 

Page 2 of 2 

:enario Timeframe: Current/Future 

Receptor Population: On Site Trespasser 

Receptor Age: Adolescent 

Medium Exposure 

Medium 

Exposure 

Point 

Chemicals of 

Potential Concern 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Primary 

Target Organ 
fn^estion Inhalation Dermal Exposure 

Routes Total 
Sediment Sediment On Site Benzo(a)anthracene 2.41 E-08 - 4.89E-09 2.90E-08 _ NC _ NC NC 

Benzo(a)pyrene 2.89E-07 - 5.86E-08 3.48E-07 - NC _ NC NC 
Benzo(b)nuoranther)e 4.02E-08 8.14E-09 4.83E-08 - NC _ NC NC 
Dibenz(a,h)anthracene 7.71 E-08 - '1.56E-08 9.27E-08 NC - NC NC 
[ndeno(l,2,3<d) pyrene 3.05E-08 - 6.19E-09 3.67E-08 - NC - NC NC 
Arsenic 4.16E-07 - 1.95E-08 4.35E-07 skin discoloration 6.47E-03 _ 3.03E-(M 6.77E-03 
Cobalt NC - NC NC - 3.44E-03 - 5.37E-05 3.49E-a3 
Iron NC - NC NC - Z97E-03 4.63E-f6 3.02E-03 
Manganese 

Aroclor-1254(PCB-1254) 
NC 

2.90E-08 : 
NC 

6.34E-09 
NC 

3.54E-08 
central rtervous system 

immune system 
3.50E-03 
5.08E-03 

- 136E-03 

l.llE-03 
4.86E-a3 
6,19E-03 

Chemical Total 9.06E-07 - 1.19E-07 T03E-06 2.15E-02 - 2.88E-03 2.43E-02 
Exposure Point Total 1.03E-06 2.43E-02 

Exposure Medium Total 1.03E-06 2.43E-t)2 
viedium Total 1.03E-06 2.43E-02 

Total Risk Across All Media and 
All Exposure Routes 3.6E-06 

Total Hazard Index Across All 
Media and All Exposure Routes 4.8E.01 

Note: 

NC-Not aiculaled 

Total Blood System HI Across All Media » 

Total Uver HI Across All Media = 

Total Body Weight HI Across All Media = 

Total Gastrointestinal System HI Across All Media « 

Total Kidney HI Across All Media = 

Total Mortality HI Across All Media » 

Total %in Discoloration HI Across All Media " 

Total Proteinuria HI Across All Media -

Total Central Nervous System HI Across All Media -

Total Immune System HI Across All Media » 

4.75E-05 

6.27E-03 

2.46E-03 

CRA 038443 (11) 



TABLE B,%1JIME 

SUMMARY OF CURRENT/ FUTURE ON SITE TRESPASSERiRISKS AND HAZARDS FOR CHEMICALS OF FOTEJmAL CONCERN 
REASONABLE MAXIMUM EXITOURE 

SOmH DAYTON DUMf AND LANDHLL srtt 
MORAINErOHIO 

Fage1df2 

icenkHo HiiwMim: Gurrmt/ Future 
Receptbr'Papulition; On Site Trespu» 
leceptor A^ A^emnt 

Mcrfiiffli Clumiailii^ 

Fotrntiaf CoHcau 

0<«S-Mcrfiiffli 

MMmti . Fbliit 

Clumiailii^ 

Fotrntiaf CoHcau 
ir 

Jngettion InhMUHon DenfMl Ezposarr 
ROHICS Tolal 

Primary 
Taiyrf Oiyari 

rivmrfofl Ifihalarfoa Deriiiai Exposure 
Routes Tola/ 

Soil Gas Ambient Air On Site 

! Ethylbencene I 2S6B-0B 
ZSTErCB I 

2S6E4)6 

Z67Mn 

blood systw 

liver 
-

7.47M15 
- 835MM 

7.47&05 
AlMcAB 431&09 Z89MM 239E-04 AlMcAB 431&09 Z89MM 239E-04 

- 2^E-0B - i63E-08 _ _ NC _ NC 
Yinyj chloride - 736E^>9 , - 736B^ liver - 1.15E4>4 1.1SE-04 
:heinical Total - 930&08 - 930E-08 - 133E:a3 - 1'33E^ 

1 
Bxposure Point Total 930E:0B 

^ium Total 

Surface Surface SoU OriSte ||Benzo(a)anthracene i:oiE^ 7.10E-13 1.02&07 2iJ2E-07 - NC NC NC NC 

Soil Jenzo(B)pyTene 5.13E^ 3.63E-12 ' .5ilE-07 ' l-.raE-06 - NC NC NC NC 
1.12E-09 

3.24E-13 

1.20E-07 

4.66E-09 

2^E^ 

935EAB 

Kir* MP MP MP ill7CiMI/ 

439EW 

1.12E-09 

3.24E-13 

1.20E-07 

4.66E-09 

2^E^ 

935EAB _ 
Wk. 

NC NC NC NG 
lATH^ L13E-12 1.49E-07 Z96E-07 _ NC NC NC NC 

ndeno(l,2A<d) pyrene 4Z5E-0B 3.00Erl3 431E-0B 8.57E-0B - NC NC NC NC 
Muminum NC NC NC NC - 236E^ 2.12Er4G 1.76E-04 2ASE^ 
1 1' hlC NC NC NC mortality 3.01M>2 KIP 1 vnjo 4.57E-02 NC NC NC mortality 3.01M>2 4.57E-02 
Arsenic 339E-06 4:55E.10 7.93EJI7 4.18&« skin discoloration 537&fl2 4.94E-45 133E4I2 6.51E<I2 
Sarium NC NC NC NC kidney 1.02E-02 t.91E^>4 1.13MI2 ZlTEm 
Cadniium NC 2S7E-n NC 2J7E-11 proteinuria 4.76&4D 1.12E-05 7.42E-04 . 531E4D 
Cobalt NC NC NC NC - 1.08ErO2 2.53E-05 8.41E-M 1.17E412 
Copper NC NC NC NC 7.34E^ NC 5.73E-Q2 7;91E4n 
Iron NC NC NC NC - 1.67E412 NC 1.30E-03 13pE-:02 
:ead NC NC NC NC - NC NC NC NC 

NC 

NC 

NC 

1.43B-10 

NC 

NC 
NC 

1.43E-10 
4.93MS 

4.12E-03 

1.11E-4H 

4.29&fl5" 
9.61E413 
3.21E4)4 

l.46Em 

4.48E4D sJirkel 

NC 

NC 

NC 

1.43B-10 

NC 

NC 
NC 

1.43E-10 body weight 
4.93MS 

4.12E-03 

1.11E-4H 

4.29&fl5" 
9.61E413 
3.21E4)4 

l.46Em 

4.48E4D 
Vanadium NC • NC NC NC mortality l.TS&ID NC 5.24E-03 6.99E4B 
Ziiic NC NC NC NC blood system 2.14E-Q3 NC I^TMR 230&03 
Aroclor-1248 (FCB-1248) 1.44E-07 1.92E-12 1.57B-07 3iJlE4l7 - NC NC NC NC 
An}clorrl2M(FCB-1254) 731E« 9.76E-13 7.98E-06 XSSErW immune system 1.28&02 NC 1A0E4Q Z67E4Q 
Aroclor-1260 (PCB-1260) 4S8E-08 651E-13 533MB 1J)2E4)7 _ NC NC NC NC 
Total TEQ 6S7E^ 9.41E-13 536&08 132E^ - 3.7D&fl3 433E4» 188E-03 6.58MB 
3iemical Total 4:65E-06 1.76E-09 2S8E-06 6;73E-06 B.91E01 432E-04 132E-01 . lil2E+qp 

Sxposure Point Total ' l.ft2E4O0 

llcdiuiii Total 

CRA03iU43ai) 

# 
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TABLE B.9.1.RME 

SUMMARY OF CURRENi/ FUTURE ON SITE TRESPASSER RISi» AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

' REASONABLE MAMMUM EXPOSURE 

SOUTH DAYTON DUMP AND LA^IILL SITE 
MORAINE OHIO 

Scenario Tioiefmine: Cunent/ Future 

Receptor I^pulation: On Site trespasser 
Receptor Age: Adolescent 

Merffam Exposirre Exposure CkemioiZs of CardaogmicR/sJt Nou-CarnmigeiricHazaril Quotient 
MMfi'Hm Point Potmtiml Concern 

Ingestion Inhttlntion Dermal Exposure 
Routes Total 

Primary 
Target Organ 

llVMtiOH Inkafation Dermal Exposure 
Routes Total 

Sediment Sediment On Site Benzo(a)antliracene 4.82E-€B - 4J9E-0B 9.71E-08 - NC - NC NC 
)enzo(a)pyrene 5.78E-07 - 5J6E-07 146&06 - NC - NC. NC 
)enzo(b)nuoranthene 8.03E-0B - 8.14E-<ie \Jb7BW - NC - NC NC 
Mbenz(a,h)anBiracene 1.54E-07 - L56E-07 3.11E4I7 - NC - NC NC 

lndeno(1Z3K:d) pyrene 6.10E-08 - 6.19E-0B 1J3E-07 - NC - NC NC 
Arsenic 8.32E-07 - 1.95E-07 1.03EO6 skin discoloration 1^E412 - 3.03E-a3 1.60E4)2 

Cobalt NC - NC NC - 6^E-413 - 5.37Er04 7.42E4D 

ron NC - NC NC - 5.ME-a3 - 4.63E4I4 6.40E-Q3 

NC 

5BlE-0e 

Klf KM" centra! nervous system 

1 immune system 

1 i£c fn 

Aroclor-1254 (PCB-1254) 

NC 

5BlE-0e -
IN\.. 

634E-06 

INI-

1J2E4J7 1 

centra! nervous system 

1 immune system 

/JMavi 

1.02E-Q2 -
l.J0b-4U 

l.nE-02 
Z.UDb-Ue 

2.13E-Q2 

Siemical Total l^lE-06 - 1.19E4)6 3.00E4)6 n 4^E^ - 2A8E-02 7.17E-02 
l^posure Point Total 3.q0E-06 0 

7.17E-02 

dedium Total 3D0E-06 II 

Total Risk Across All Media and 
9JE-06 

Total Hazard Index Across AH 
l.lE+00 All Exposure Routes 9JE-06 Media and AllExposure Routes l.lE+00 

Note 

NC-Not Calculated 

ToUl Blood System Hi Across All Media -

Total Liver HI Across All Media -

Total Body Weight HI Across All Media -

Total Gastrointestinal ̂ tem HI Across All Media -

Total Kidney HI Across All Media -

Total Mortality HI Across All Media -

Total Skin Discoloration HI Across All Media -

Total Proteinuria HI Across All Media -

Total Central Nervous System HI Across All Media -

Total Immune System HI Across All Media -

3n6E413 

1.90E-04 

4.77E-a3 

7.91M 

2.17E-02 

8.11E-Q2 

531E-03 

333E^ 

CRA03B443(!1) 



Pkge1crf3 

TABLE B.9^cr 

SUMMARY OF CURRENT/ FUTURE ON SITE INDUSTRiAI/COMMEROAL WORKER RISKS AND HAZARDS FOR CHEMfCALS OF POTENTIAL CONCERN 

CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDFILL SFTE 
MORAlNEr.OHIO 

Scenario-Diii^me: Giinerit/ PuMre 

Receptor Pbpulation: On Site Ihdtistrial/Cbii 

Adiilt 

MtMum MtMum nmsMfw 

Mtdium Poiiif PofmtiiilCofumf 

IfVesft-oif fnlialafloM Dcmiaf EipOSHff 

RoHfas Total 
Primary 

Taijet OfgMH 

If^atidR InbalatioM Dermal EiposHiy 

Rbiitcs Total 

Soil Gas Indoor Air Oh Site 4.54E-0B 

NC I 4S4E-4n 

NC liver 
— NC 

671E-05 
- NC 

671B4)5 
- 5:51E-10 - 5J1B.10 llVer - 437E4)7 - 437E4)7 

Senzene 1.49E4)6 

NC 
- 1.49E-06 

NC 

blood system 4.94E-02 - 4.94E4)2 
9 1QRJU 

1.49E4)6 

NC 

1.49E-06 

NC 
Zhlorobenzene - NC - NC - - 235E412 -• Z55&Q2 , 

NC 

1.94E-QB 

. NC 

lvME-08 

efiTi; 5B7E4)6 

6,7pE-05 Chlorofbnn _ 
NC 

1.94E-QB _ 
NC 

lvME-08 _ 
9.0/C-W 

6.7DE4B _ 
5B7E4)6 

6,7pE-05 

zis-I^Dkhlonwthene NC - NC - - NC r- NC 

Cyclohexane - NC - NC - &.73&04 - 8.73E4)4 

Dichiorodifliioitinielhane - NC - NC body weight - 631E4>4 6B1E4M 
Ethylbenzene - 1.54E-B6 - 1.54E-06 liver - 4.80E-a3 4.80E4B 

!sopropylbenzene - NC - NC kidt^ 1.84E-03 - 134E-03 
riethylTert Butyl Ether - 2.67E-10 - Z67E-10 organ %veights - Z66E-06 - 236E4)6 

Methylene chloride - 1A0E<10 - 1.40&10 - - Z32E4)6 - Z32&06 
2.B2E-07 Z82EB7 VMHW waiati» 2.15E-02 Z15E-02 2.B2E-07 Z82EB7 uOuy weignt 2.15E-02 Z15E-02 

- 178E-06 - 1;78E-0B - - 8.69E-05 - 8.69&05 
Toluene - NC - NC kidney - 6.10E^ _ 6.10E4S 

- NC - NC - - 6.79E4M - 6.79E-04 
- 1.47E4)6 - 1A7E-06 _ • ^ NC _ NC 

rrichlorofluoromethane - NC - NC mortality - 5.45E-06 _ 5A5E4J6 

Vinyl chloride - 3.32E-07 - 3.32E4)7 liver _ 537E4I3 _ sm-m 
Xylenes (total) - NC - NC body weight - 439E-02 - 4:89E4)2 

Siemkal Total - 5:2PE-06 - 570E-416 - 131E-01 - 131E-01 

Exposure n>int Total 570E4)6 1 ] lAlMl 

riedium Total 

Soil Gas AmbintAir Oh Site Benzene - • Z62E-07 - 2A2Er07 blood system - 8.7DE-03 _ 8.70E43 
Ediylbenzene - 145E-07 - Z45E-a7 liver - 7.61E-04 - 7.61E-04 
Naphthalene - 3.86E-08 - 3,86&08 body wei^t - 194E-03 - 194EB3 
Trkhloroethene - 2.41E-07 - 2A1E-07 _ - NC _ NC 
Vinyl chloride - 6.65E-08 - 6JBSE^ liver - 1.18E-03 - 1.18E-03 
Zhemkal Total - 8.52t07 - B32E-07 - 136E412 - 136&B2 • 

Exposure Ppiht Total li36E-a2 • 

CRA 038443 (il) 



TABLE B.9.2.CT 

SUMMARY OF CURRENT/ FUTURE ON SITE INDUSTRIAL COMMERCIAL WORKER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE, OHIO 

Page 2 of 3 

;enario Timeframe: Current/ Future 

sceptor Population: On Site Industrial/Commercial Worker 
jceptor Age: Adult 

Medium Exposure Exposure Chemicals of Carcinogenic Risk Nott'Carcinogenic Hazard Quotient 
Medium Point Potential Concern 

Ingestion Inhalation Dermal Exffosure 

Routes Total 
Primary 

Target Organ 
Ingestion Inluilation Dermal Exposure 

Routes Total 

Surface Surface Soil On Site Ben2o(a)anthracene 2.52E-07 651E-12 2.16E-08 2.73E-07 - NC NC NC NC 
Soil Benzo(a)pyrene 1.29E-06 3.32E-11 l.lOE-07 1.40E-06 - NC NC NC NC 

Benzo(b)fluoranthene 2.97E-07 6.52E-09 2.55E-08 3.29E-07 - NC NC NC NC 
Benzo(k)fluorantherte 1.15E-08 2.97E-12 9.86E-1D 1.25E-08 NC NC NC NC 
Dibenz(a,h)anthracene 3.68E-07 1.04E-11 3.16E-08 4.00E-07 NC NC NC NC 
[ndeno(l,2,3<d) pyrene 1.06E-07 2.75E-12 9.14E-09 1.16E-07 - NC NC NC NC 
Aluminum NC NC NC NC - 6.28E4)3 Z15E-04 4.14E-05 633E-03 
Antimony NC NC NC NC mortality 8.37E-02 NC 3.68E-03 8.74E-02 
Arsenic 8.49E-06 4.17E-09 1.68E-07 8.66E-06 skin discoloration 1.47E-01 5.03E-04 2.90E-a3 1.50E-01 
Barium NC NC NC NC kidney Z83E4)2 1.94E-03 2.67E-03 3Z9E-02 
Cadmium NC 2-63E-10 NC 2.63H-10 proteinuria 132E-02 1.14E-04 1.75E-04 135E-02 
Cobalt NC NC NC NC - 3.00E-02 2.57E-04 1.98E-04 3.05E-02 
Copper NC NC NC NC gastrointestirral system 2.04E+Oa NC 1.35E-02 2.06E+0a 
Iron NC NC NC NC - 4.65E-02 NC 3.07E-04 4.68E-02 
Lead NC NC NC NC - NC NC NC NC 
Manganese NC NC NC NC central nervous system 1.37E-02 1.13E-03 2.26E-03 1.71E-02 
Nickel NC 1.31E-09 NC 1.31E-09 body weight 1.15E-02 4.37E-04 7.57E-05 lZaE-02 
Vanadium NC NC NC NC mortality 4.86E-03 NC 1.23E-03 6.10E-03 
ZirK NC NC NC NC blood system 5.95E-03 NC 3.93E-05 5.99E-03 
Aroclor-1248 (PCB-1248) 3.60E-07 1.76E-11 3.33E-08 3.93E-07 - NC NC NC NC 
Aroclor-1254 (PCB-1254) mE-07 8.95E-12 1.69E-08 2.00E-07 immune system 3-56E-02 NC 3Z9E-03 3.89E-02 
Aroclor-1260 (PCB-1260) 1Z2E-07 5.97E-12 1.13E-08 1.33E-ff7 - NC NC NC NC 
Fetal TEQ 1.72E-07 8.62E-12 1.13E-08 1.83E-07 - 1.03E-02 4.41 E-08 679E-04 l.lOE-02 
Chemical Total 1.16E-05 1.24E-08 4.40E-07 1.21E-05 2.48E+00 4.60E-03 3.10E-02 2.51E+00 

Exposure Point' Fotal 1 121E-05 II 2,51E-HOO I 
Exposure Medium Total II 1.21E-n5 H 2.51E+00 1 

Medium Total ll 1.21E.05 1 M 2.51 E+OO II 

CRA 038443 (11) 



TAVLEB.9^Cr 

SUMMARY OF CURREhrr/ FUTURE ON SITE INbUSTRlAl/COM^aAL WORKER RISKS AND HAZARDS FOR CHEMICALS OF FOTENTIAL CONCERN 

CENTRAL TENDENCY 

SOUTH DArrON DUMP AND LANDFILL SITE 

MORAINE OHIO 

Paige3of3 

XBiario Timeframe: Ciinerit/tFutuie 
Receptor Populetion: On Ste Ihdustrial/Cbmineicial Worker 
Rec^tor Age Adult 

MediHin Expo$Mn Eiposiire Cktmicmhef CafclNogefficRIsJk 

Miulium Point PotoiHalCoitceni 

If^ntioif liihaletioii Dermml E^UtoSurr Prjniary fiVestwH mlMfatfoH Oermaf ExposHre 
Rontes Totaf Target Orgnn RoHtesTotiif 

Miment Sediment , On Site BenzD(a)antluwene 1J1EJI7 - 1.04E-4)B 131E-<I7 NC - NC NC 

Benzo(a)pyrene 1A5E-06 - l^E-07 rSTEM - NC - NC NC 

Senzo(b)fluonmthene 2.0IE4)7 1.73E^ 2.18M7 - NC - NC NC 

pibenz(B«li)Bi^Htracene 3J6E417 - 3.31&06 4.19E-07 - NG - NC NC 

pndenb(lA3-aO pyrene 133E-C7 - 131E-0B 1.66E4>7 - NC - NC NC 

- 4:i2E^ 2.12^ sidn discoloration 3.60E-02 - 7.13E-04 3A7E:02 

Cobalt NC - NC NC - 1.9IE-02 - 1.26E-04 L93&02 , 

NC - NC NC - 1A5E-02 - 1^E-04 1.66E412 

tManganese NC - NC NC central nervous system 1.95&02 - 33lEi03 237E^ ' 
|ArDck>r-1254(PCB-1254) 1A5EJJ7 - 1J4B4S , l;59E-07 Z83E^ - Z61E4B 339E-02 

1 Ichemical Total 4J4Er€6 - 253E-07 , 4;79E4)6 1.19E«1 - 6.77&03 , i;26E-01 

[Exposure Point Total A.79E-06 D 136&01 

4;79E^ 136E-fll 

^ium Total - 4.79E^ 1 

Total Risk Acrou All Media and 
2J&05 

.. 

Total Hazard Index Across All 
2.8E-M)0 All Exposure Routes 2J&05 

.. 
Media and All Exposure Routes 2.8E-M)0 

Note: 

NC-Notaiculaled 

Total Uver HI Across AH Media -
Total Blood System HI Acipss A|l Media •= 

Total GastrolntesHnal ^tem HI Across All Media -
Total Developmental Effsts til Across All Media -

Totai Body Weight HI Across All Media » 
Total Kidn^ HI Aaoss AU Media -

Total Organ Weights HI Acrou All Media -
Total Mortality HI Across All Media -

Total Skin Discoloration HI Across All Media • 
Total Ptoteinuria HI Across AU Media -

Total Central Nervous System Hi Across All Media -
Total Immune System HI Across Ail Media •= 

6A1E-Q2 
2.06E^ 
8.79E-04 
3:7lB<a 

2A6&06 

6.1PE-(B 

1.87E4)1 

135E-02 

6.9eE4l2 

CRA 038443 01) 
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TABLE B.9J.RME 

SUMMARY OF CURRENT/ FUTURE ON STTE INDUSTRIAl/COMMERCIAL WORKER RISKS AND HAZARDS FOR CHEMICALS OF POTEVnAL CONCERN 

REASONABLE MAXIMUM EXPOSURE 

SOUni DAYTON DUMP AND LANDFILL SITE 
MORAINR,OHIO 

irio Timeframe: Current/ Future 

Population: On Site Industrial/Coi 

Age: Adult 

Medium Exposure Exposure Ckmicalsof CarriMO^tcRulc Non^CorWHo^ic Hazonf Quotieut 

MerfiHfff Pmnr PoteHtimlCoHcem 

li^esffoii Ifihalatioff Dennaf Exposure Prfmary fi^atiOR fuhalatfoH Dermal Exposure 

Routes Total Target Organ Routn Total 

Soil Gas Indoor Air On Site l;1-Dichloroethane 1.44E-07 - 1.44E4I7 - - NC - NC 
- NC - NC liver _ 7.09E-05 _ 7^E-05 

lA^ichlorobenzene - 1.75E-09 - 1.75E419 liver - 536E-07 _ 536^ 
9enxene - 471E-4)6 - 4.71E-06- blood ^stem - 5.64E-02 - 5A4E-a2 L 

Sromomethane - NC - NC - 3A4E-4>t _ 3.64&04 

- NC - NC - - ZnE4JZ - 191B4)2 

Chlbroethane NC - NC - 6.7bE-06 - 6.70E-06 
Chloroform - 6.16E-0B - 6.16E-€8 - - 7A5E^ - 7.65E-05 . 

- NC - NC - _ NC _ NC 
Cyclohexane - NC - NC developmental effects - 9.96E-M - 9.96E-04 

Dichlorodifluoromethane - NC - NC body weight - 7.77E-04 - 7.77E-Ot 

Ethylbenzehe - 4J9E-06 - 4.89E06 liver 5.48E4D 5.48E^ 
NC K!f kidney 0inpjn NC kidney ^IUUHJU 

Methyl Tert Butyl Ether - 8.46E-10 - 8.46E-10 organ weights - 3.04E-06 - 3.04E-06 
Methylene chloride - 4.44E-10 - 4.44E'10 - - 164E-06 - 2A4E-06 

- 8.94Er07 - a94&07 body wei^t - 2.45E-Q2 - Z45B-02 
Tetrachloroethene - 5.64E-08 - 5.64E4B - - 9.92E-05 - 9.92E-05 

Toluene - NC - NC kidney - 6.96E-05 - 6.96E-05 

- NC • - NC - - 7.76E^ - 7.76E-M 
Trichloroethene - 4.66E-06 - 4A6E-06 _ - NC _ NC 

- NC - NC mortality - 673E-06 - 6Z3E-06 
l^inyl chloride - 1.05E-06 - 1.05E4J6 liver _ 6.70E43 - 6.:^-03 
Xylenes (total) - NC - NC body weight - 5.5BE-Q2 - 5.58E-4)2 II 
ihemical Total - 1.65E-05 - 1A5E415 - lB3&m - 1A3B-4)1 

Sxppsure Point Total 1A5ET(6 

Exposure Medium Total l^E-(6 

t4edium'Total 1B3E-01 

Soil Gas Ambient Air On Site Bensene - 8J0&O7 - 830E-07 blood systim - 9.94E4I3 - 9.94E^ 
Ediylbenzene - 7.75&07 7.75E417 liver - 8.69E-04 - 8.69E-04 

Naphthalene - 1Z2E-07 L22E-07 body weight - 336E-Ga - 3.36E4B 
- 7.64&07 - 7MB4J7 _ _ NC _ NC 

Vinyl chloride - ZllE^ - 2:11&07 1 1 . liver - 134E-03 - 134E-03 

- Z7D&06 - 2.7DE-06 II - L55&4J2 - li55E-02 
Exposure Pblrit' Total 

2:7Q&!06 

k4cdium Total 

CRA 038443 (11) 



TABLE B.94tRME 

SUMMARY OF CURRENT/FUTURE ON SITE-iNDUSTRUl/COMMERCIAt WORKERiRISKS Al^ HAZARDS FOR CHEMICALS OF PGTEKfnAL CONCERN 
REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYtONiDUMP AND LA^FILL SITE 
MORAINE, OHIO 

ftige2of3 

Scenario llmefiraim: Current/ Future 
teceptbr Pppulation; On Site liidustrial/Coinineiaal Worker 
Reoepto Age: Adult 

Medium Expostirt { CVicmfaila of CaraaogeiifirRiak Noii-Carc^gMfc Hazard QaofiMI 
MedlHiR 1 Poliif PoteMtialCooctm 

iKhdUtioH Dermal Expoaiirc 

RoHfes Tola! 
Primary 

Target. Oifaii 
Iqgcsfiofi rahalatioN Dermal Ezposvre 

Ro«r» Total 

Surface Surface Soil On Site Serizo(a)anltiracene 7.98E-07 2il6E-n A85E-07 1A8ED6 _ NC NC NC NC 
Soil 4.0BE-06 

9.41E-<I7 

i.nRF in 4 BOPJK MP NC 

NC 

Soil 

Scnzo(b)fluoranthene 

4.0BE-06 

9.41E-<I7 

liUOC'iU 

ZOTE-OS 

j.9UCHa) 

8i)7E-07 

/ J/CnJO 

1.77E-06 NC 

NV. 

NC 

ML. 

NC 

NC 

NC 
Benzo(k)fluorandiene 3.65E-08 9.43E-12 3:i3Edl6 6:77Edn - NG NG NC NC 

:Xbenz(a,h)anthnicm i.l7E436 3.29E-11 1.00E^ 2a7E-06 - NC NC NC NC 
' 338&07 8;73E-12 2.90E4I7 6Z7&07 - NG NC NC NC 

Aluminum NC NC NC NG - 7.17E-03 Z46E-04 4.73E04 7S9E4J3 
Ahtiinoiiy NG hie NC NC mortaUiy 956E-02 NC 4:21Ed)2 138E4n 
Arsenk 2;69Ed)5 lJ2Ed» 5.33E-06 3Z2ErQ5 skin discolbratioh 1A7E^ i74E-04 331E-Q2 2E1E4n 
larium NC NC NC NG kidney 3^E^ 222E4B 3.05E4I2 6saE4a 
Cadmium NC 833E-10 NC 8J3E-10 proteinuria 1.51E4I2 130&04- 1.99E4B 1.72E-02 
GoWt NC NC NC NC - 3.43E412 2.94E4>4 Z26E413 3.68E-Q2 
Copper NC NC NC NC gastrointotirial system Z33E+00 . NC 1,54^ 2.49E+00 
ron NC NC NC NG - 5:31&a2 NC 3:50E4B 5£6Bm 
>ed NC NC NC NC NC NG NC NC 

NC NC NC MP central nervous S3rstem 1 TOPi/n o Eoc m 4386-02 NC NC NC central nervous S3rstem UOD-w 4386-02 
Nickel NC 4:17E-09 NC 4.17Ed» body weig)it 1.31E-02 4.99E^ 8.64&04 1.44E-0Z 
Vatudium NC NC NC NC mortalify 5.55Ed» NC 1.41E-02 1.96E-02 
Zinc NC NC NC NC blood system 6.79^ NC 4.48E-P4 7.24E4D 

AfDclor-1248 (PCB-1248) M4Er06 5J8E-n 1.05E-06 2Z0&D6 - NC NC NC NC 
AfDctor-1254(PCB.1254) 5B0Ed)7 284E-11 5J6Er07 1.12E-06 4.06E-OZ NC 3.75E-a2 7B1E-02 
Aroclor-1260(PC&-12£0) 3B7&07 1E9E-11 3;58Ed)7 7.45E-07 - NC NC NC NC 
Total TEQ 5A5E-07 2.73E-11 3.60E-07 9U5E-07 - 1.17E-Q2 SMEM 7.75E-Q3 1.95E4)2 

Ihemical Total || 3.69E-05 3.92E.0B IJ9E05 5E9E-05 2-ME+OO 354&01 3.19E+00 
pxpoaurePbiht' Total : 5i)9E-05 J 3.19E+00 

Exi>onin MMium Total' 5.09E-05 3.19E+00 
dediumTota! 3.19E-H» 

CRA 038443(11) 



Pige3of3 

TAaLEB.9^RME 

SUMMARY OF CURRENT/FUTURE ON SUE INDUSIHIAI/COMMERCIAL WORKER RISKS AND HAZARDS FOR OlEMICALS OF FOTENUAL CONCERN 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SUE 
MORAINB^OHIO 

irio TImefniine: Current/ Future 

Receptor n>pulation: On Site Industrial/Con 

Receptor Age: Adult 
ial Worker 

Mrdfwn E^rosirre 

MnflNiH 

Eipossre 

Poiaf 

CIrcmlMfs of 

Potentiml Cotictm 

Carcinogenic Ri*k Non-CarrlRogem'cHazanf Quoh'eiit 

Ingestion lifkalafiOR Dermal Exposure 
Routes Total 

Primary 
Target Oigaa 

ll^SfiOR lakafatfoa Dermal Eaposare 
Routes Total 

Sediment Sediment On Site Bena»(a)anthracene 

3erm(a)pyrene 

3ibenz(a,h)anthracene 

:ndeno(lA3-cd) pyrene 

Arsenic 

Cobalt 

ion 

danganese 
AfOclor-1254 (PCB-1254) 

333E-07 

4.S9E4)6 

6.38&4)7 

1.22E-06 

4A5E4I7 

6.60E-06 

NC 

NC 

NC 
4^1E-07 

-

338E-07 

3.94E^ 

5.47E^ 

1.05E-06 

4.16E-4I7 

1J1&06 
NC 
NC 

NC 
436E-07 

7.11E:07 

633E4)6 

1.18ET06 

2J8&06 

9i)lE-07 

7.91 E-06 

NC 

NC 

NC 
8ASE-07 

~ 

skin discoloration 

central rrervous system 
immune system 

NC 

NC 

NC 

NC 

NC 

4.11E-02 

Z19E-Q2 

1.89E^ 

2.22E-Q2 

333E-02 

-

NC -

NC 

NC 

NC 

NC 

8.14E^ 

1.44E-a3 

135E-03 

3.67E-02 

2.98Edl2 

NC 

NC 

NC 

NC 

NC 

4.92E-02 

Z33E412 
2illE-02 
5.89E^ 
631E-02 

3iemical Total 1.44E46 - 8.02E-06 22tE4B 1J6Edn - 7.73E-02 2.14E-<n 

Exposure Point Total 2.24E^ Z14E41 

Exposure Medium Total 2.24E^ 2.14E«I 
dedium Total 234&05 2.14E-ai 

ToUl Risk Across All Media and 
All Exposure Routes 

9.2E-05 
Total Hazard Index Across All 
Media and All Exposure Routes 

3:6E+00 

HatE. 

NC-Notaiculated 

Total Uver HI Across All Media -

Total Blood ^tem HI Across All Media •= 

Total Gastrointestinal System HI Across All Media -

Total Developmental Effects Hi Across All Media -

ToUl Body Weight HI Across AH Media ^ 

Total Kidney HI Across All Media -

Total Organ Weights HI Across All MedU -

Total Mortality HI Across All Media -

Total Skin Discoloration HI Across AU Media -

Total Proteinuria HI Across All Media -

Total Central Nervous System HI Across All MMia -

Total Immune System HI Across All Media -

1.45E-ta 

7J6E-Q2 

2.49E400 

IDOe-OB 

431E-02 

6.72E4I2 

3:04E-06 

1.96E-02 

Z50B-01 

i;72E4Q 

li)2E4n 

CRA 038443 (11) 
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TABUB.9.3.Cr 

SUMMARY OF FUTURE ON SITE CbNSTRUCTlOf^ UTILITY WORKER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

ANTRAL TENDENCY 

SOUm DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

Scenario Itineteme; Future 

Keceptor Population; On Site Construction/ Utility Woricer 

ilcaptpr Age:: Adult 

Medium Exposure Exposare Cftemicalso/ NoM-CarcuiogeRjc Hazard Quotient 

MediNm Poraf Pofenfiaf Coiiceni 

iKgatian Inhalation Dennal Exposure Prmary iRgaffOR fRAa/«f(0R Dennal E^iposNrr 
Routes Total Target Organ Rpiito Total 

Soil Gas Ambient Air OnSite ieiizeiie - 4.43E-11 - 4.43E-11 blood system - 1.32E-05 - 1.32E05 

- 4.14E.11 - 4.14E-n liver 1.16E-06 1.16E-06 

Maphdialene - 6.53E-12 - 6,S3E.12 body vraght 4.48E-06 - 4.48Er06 

riichloioethene - 4.07&n - 4.d7E^ll - - NC - NC 
Wnyl cMoride - 1.13E-11 - 1.13E.11 liver - 1.79E416 - 1.79E06 

ZhemMl Total. - 1.44&1D - 1.44&10 1 - Z^QTEOS - 2;07Ee05 -

Exposure Point Total .. 1.44&10 1 2;p7E4)5 

Exposure Medium Total 1.44E-10 H Z07E05 

t^ium Total 1.44E-iO H 2.07E41S 

Surface and SoU OnSite Senzene 3.21E-10 NC 1.6aE-13 l21E-ia 1 1 blood system 1.02&O4 NC 5.idE-4l8 li02E4>4 

Subsurface 1.05E-09 NC 3.15E-11 1.08E4)9 liver 6.68E-45 NC 2.00E06 6.88&05 

SoU retrachioFoethene i.l4&09 NC 3.41E-11 1.17&09 liver 1.47E05 NC 4.41E-07 1.52E-05 

Vinyl chloride 1.05E-09 NC 5.25E-13 li05E4)9 liver 3.40E-05 NC 1.70E-08 3.40E-05 

Xylenes (total) NC NC NC NC body weight 1^&04 NC 5.49E-06 1B8E-04 

Benzo(a)anthraceTie l.StE-OS 1.80E-11 2.a3E-09 I.77E4I8 - NC M5E-07 NC 1.15E4)7 

)enzo(a)pytene 1.16E-07 134E-10 1.51E4I8 132Er07 - NC NC NC NC 

9i^o(b)fluoranthene lJOE-08 6.96E-10 2.34&09 2.10E4I8 - NC NC NC NC 

9enzo(k)fluoranthene 939E-10 l.OSE-11 1.22&10 l.OTfcTO - NC NC NC NC 

3ibenz(a,h)anthTacene lJOE-08 1.63E-H l:69E-09 1.47E4)8 - NC NC NC NC 

lndeno(1.23^) pyrenc 4.82E-09 5.57E-12 6.27E-10 5.45E-09 NC NC NC NC 

Naphthalene NC NC NC, NC body weight 5.96E-05 NC 7.75E-06 6.74E-05 

Muminum NC . NC NC NC - 5^B4I3 7.96E-03 5.20EO5 1.32E^)2 

^timony NC NC NC NC mortality 1.64E-01 NC 1.09E-02 1.75E^ 

Arsenic 3.68&07 8.09&09 l.llE-08 3.88E417 skin discoloration 5.73E=02 8.78E-4)3 ITTEm 6.78E02 
terium NC NC NC NC kidney 3.04&03 9.31E-03 4.34E-04 1.28E-02 

CRA 038M3 ai) 
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TABLE B.9J.CT 

SUMMARY OF FUTURE ON SITE CONSTRUCTIONS UTILITY WDRRra RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

irioItmeframe: Future 

Receptor Population: On Site Construction/ Utility Worker 
Receptor Age: Adult 

Medium Ei^Sfirv Exposure Chemicab of CarcinogenicRisk Nou^Carcmo^Icffazarrf Qiiofienf 

Medium Point Pofenfial Concern 

Ingeetion fnliolafiofl Dermal Exposure 

Ronfes Tofal 

Primary 

target Organ 

IiigesfioH Iitftalafton Dermal Expasun 

RoHta Total 

Surface and SoU OnSite Cadmium NC 1.74E-09 NC 1.74E-09 proteinuria 1.77E412 6.7SBm 3:54E04 Z48E4)2 

Subsurface Cobalt NC NC NC NC - 730E-a2 2:B0E-O2 7.3aE-04 1.02E-01 

Soil Copper NC NC NC NC gastrointestinal system 5.75E-01 NG 5.75E-03 5.80E4)1 

(cont,'d) [ron NC NC NC NC - 5.01E-a2 NC 5.01E04 5.06E-02 

Lead NC NC NC NC NC NC NC NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

central nervous ̂ stem 1 AAVJn A inF frt ft niTF _m 

Mercury 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

central nervous ̂ stem liOSCrUZ 

6.10E-a3 

o.usc-uz 

1.14E-01 

4.iUC-UJ 

6.10E-05 

o.UBb-UZ 

1.20E-01 

^Jicke1 NC 2.76E^ NC 2.76E-D9 body weight 434E-a3 8.24E-03 4.84E-05 1.31E-02 

Yanadium NC NC NC NC mortality 3.G2E-a3 NC 1.16E-03 4.18Er03 

Zinc NC NC NC NC blood system 9.62E4a NC 9.62&05 9.71E^ 

ArocIor-1248 (PCB-1248) 1.09E-08 2.37E-11 1.52E-09 1.24E-08 - NC NC NC NC 

Aroclor-1254 (PCB-1254) 4.aGB«8 8.74E.11 5.6GE-09 4.57E^ Immune system 7.01102 •NC 9.81E43 7.99E-02 

ArocIor-1260 (PCB-1260) 5.09E-09 l.llE-11 7.13E-10 5.82E-09 - NC NC NC NC 

Dieldrin 537E09 1.23E-11 5.57E-1G 6.14E-T)9 liver 438E4)4 NC 4.88t05 5.37E-04 
rotal'lEQ 1.73E-0B 3.87E-11 1.73E-09 1.9aB08 - 9;30E4)3 1.78E-^ 9.30E-04 i.02&4)2 

Ilhemical Total 6.19Efl7 1.36E-08 4.32E-G8 6.76E-07 136E+0P 2.43&01 3.67E-02 1.34E+00 

Exposure Point Total 1 6.76E-07 1.34E+00 

Exposure Mediu tm Total 1 6.76Efl7 L34E+00 

Medium Total H 6.76&fl7 II 1.34E+00 

CRA 038443 (11) 



TABLE B.9.3.Cr 

SUMMARY OF FimmE ON sriE CONSTRUCTIOPV uTiLmr WORKER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 
CENTRAL TENDENCY 

SOUTH DAYFON DUMP AND LANDFILL SITE 
MORAINE^OHIO 

Phge3of3 

scenario Hmefnine: Future 

IteeptOT Fbpulation; On Site Constructipn/ Utility-Wprker 

jtec^tor Age: Adult 

Medium : Chemiealtitf 

Potmtrnl Concom 

fenicRisk Medium 

Medium ; Point 

: Chemiealtitf 

Potmtrnl Concom 

Ir^fion iuhalaNon Demmt Expoture 

Routee Total 

Primary 

raiyetOiyan 

' If^tfon - inAaiatioit^ ' b^al •Ei^posnre 

RoHfn Total 

Miinent Sediment On Site Benzo(a)ahlhracene 1.21&08 - 1.58&10 l^E-OS - NG - NC NC 

lerw(a)pyrene 1.45E4)7 - 1.8?E<)9 1.47E-07 - NC - NC NC 

Senzo(b){luorantheive 2.02E^ - 2.63E-10 2.05t08 - NC - NC NC 

[>ibenz(a,h)anthracene 3^&08 - 5.04E-10 3.93E4)8 - NC - NC - NG 

!iideno(l,23-cd) pyrcnc 1.54E-08 - 2.00E-10 1.56&qg - NC - NC Nc 
. Ar^ic 2.d9&07 6.28E-10 ilOE^ skin diKoloratibh 3.UE02 9.76&04 3.3SE02 

Cbbalt NG - NC Nc 1.73£:a2 - 1.73E^ l,75E-02 

jph NC - NC NC - 1.49&02 -r 1.49E4M 1.51E^ 

NC 
l.«E« 

NC 

2.05E-10 

NC 

1.48E08 

/^onfral itssnmsia flifclssirs 1 7fiF.JY3 2.2aE-02 

2.92&02 Aroclor-1254 (l\:iW254) 
NC 

l.«E« -
NC 

2.05E-10 

NC 

1.48E08 

cenuoi iiui vvuB oysRriii 

immune system 

l./OCrU^ 

USGEM. 3.5BE4)3 
2.2aE-02 

2.92&02 

^lemical Total 4:56£-07 3.85&09 4.60E4)7 IJOBErOl - 9.28B4)3 l.lTE^l 

Exposure Pbint Total || 4.60E-07 II' l.lTi^ 
Exposure Medium Tout || • 4.60E-07 II l.lTEOl 

Vtedium Total 4.60E-07 I 1.17E-01 

Total Risk Across All Media and 
1.1E4)6 Total Hazard Index AcrosB All | 

13E+aO All Exposure Routes 1.1E4)6 Media and All Ej^osure Routes | 13E+aO 

Ng^ 

NC^NotCalcuIa^ 

To^ Blood System HI Across All Media = 

Total Uver HI Across All Media = 

Total Body Weight HI Across All Media -

Total Gastrointestinal ^stem HI Across All Media -

Total Kidney HI Across All Media = 

Total Mortality HI Across All Media -

Total Skin Discoloration HI Across All Media = 

Total Froteinuria HI Across All Media -

Total Central Nervous System HI Across All Media = 

Total Immune System HI Across All Media « 

9.83&03 

6.57&04 

1.34&Q2 

5.80ETOi 

1.28&02 

4.1SE-03 

l;0i&01 

1;03E^ 

1.09Bm 

CRA 038443 (11) 



TABLE B.9.3.RME 

SUMMARY OF FUTURE ON-SITE CONSTRUCTIOI^ UTILITY WORKER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Page 1 of 3 

Scenario Timeframe: Future 

Receptor Population; On-Site Construction/ Utility Worker 

Receptor Age: Adult 

Medium Exposure Exposure Chemicab of Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Medium Point Potential Concern 

Ingestion Inhalation Dertnal Exposure Primary Ingestion Inhalation Dertnal Exposure 

Routes Total Target Organ Routes Total 

Soil Gas Ambient Air On-Site Benzene - 8.86E-11 - 8.86E-11 blood system - 2.65E-05 - 2.65E-05 

Ethylbenzene - 8.27E-11 ~ 8.27E-11 liver - 2.32E-06 2.32E-06 

Naphthalene - 131E-11 - UlE-11 body Vkreight - 8.96E-06 8.96E-06 

Frichloroelhene - 8.15E-11 - 8.15E-11 - - NC - NC 

Vinyl chloride - 2.25E-11 - 2.25E-n liver - 3.58E-06 3.58E-06 

Chemical Total - 2.88E-10 - 2.88E-10 4.14E-05 - 4.14E-05 

Exposure Point Total || 2.88E-10 4.14E-05 

Exposure Medii im Total II 2.88E-10 4.14E-05 

Medium Total II 2.88E-10 4.14E-05 

Surface and Sou On-Sile Benzene 6.42E-10 NC 9.62E-13 6.43E-10 blood system 2.04E-04 NC 3.06E-07 2.04E-04 

Subsurface Ethylbenzene 2.10E-09 NC 1.89E-10 2.29E-09 liver 1.34E-04 NC 1.20E-05 1.46E-04 

Soil letrachloroethene 2.27E-09 NC 2.04E-10 2.47E-09 liver 2.94E-05 NC 2.65E-06 3.21E-05 

Vinyl chloride 2.1GE-09 NC 3.15E-12 2.1GE-09 liver 6.81E-05 NC 1.02E-07 6.82E-05 

Xylenes (total) NC NC NC NC body weight 3.66E-04 NC 3.29E-05 3.99E-04 

Benzo(a)anthracene 3.12E-08 3.60E-11 1.22E-08 4.34E-08 - NC 2.29E-07 NC 2.29E-07 

Benzo(a)pyrer>e 233E-07 2.69E-10 9.08E-08 3.24E-07 - NC NC NC NC 

Benzo(b)fluoranthene 3.60E-08 1.39E-09 1.40E-08 5.14E-08 - NC NC NC NC 

Benzo(k)fluoranthene 1.88E-09 2.17E-11 7.32E-10 2.63E-09 _ NC NC NC NC 

Dibenz(a,h)anthracene 2.59E-08 3Z6E-11 1.01 E-08 3.61E-08 - NC NC NC NC 

lndeno(l,2,3-cd) pyrene 9.64E-09 l.llE-11 3.76E-09 1.34E-08 - NC NC NC NC 

Naphthalene NC NC NC NC body weight 1.19E-04 NC 4.65E-05 1.66E-04 

Aluminum NC NC NC NC - 1.04E-02 1.59E-02 3.12E-04 2.66E-02 

Antimony NC NC NC NC mortality 3.27E-01 NC 6.54E-02 3.93E-01 

Arsenic 7.37E-07 1.62E-08 6.63E-08 8.19E-07 skin discoloration 1.15E-01 1.76E-02 1.03E-02 1.42E-01 

Barium NC NC NC NC || 1 kidney 6.08E-03 1.86E-02 2.61 E-03 2.73E-D2 

CRA 038443 (11) 
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TABLE B:9.3^RME 

SUMMARY OF FUTURE ON-STTE CONSTRUCnOIV UTtLITV WORKER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

REASONABLE MAXIMUMEXPOSURE 

SOimi DAYTONIDUMP AND LANDFILL SITE 

MORAII^OHIO 

Scenario Timeframe: Futuie 

ion: OH'^te Gnutnirtibii/ .Utility Woricer 

Age: Adult 

Medium Exposiirr Expoitirt CHemieaH of Carcinogenic Risk NoH-CarcmogeHicHazmlQttotimt 

Medium ' Point PotenHdl Concern 

iHgesfiOfi Inhaiation Dennai Prfmaiy IngestioH lahalatioa Dermal Expoeme 
Routa Total Target Oigao Routes Total 

^rface and SoU Oh-Site Cadiraum NC 3.48E-09 NC • 3.48EB9 proteinuria 3.54E4)2 1.36&02 2.12&03 5.1iE4i2 
Subsurface bobalt NC NC NC NC - 1A6E-01 5.59E-02 4:38E413 2MECI 

Sott Copper NC NC NC - NC gastrointestinal system i-lSEsOO NC 3.4SE412 l.lSEtOO 
(cont.'d) iron NC NC NC NC - l-OOEBl NC 3.01 E03 LOBtm 

Lead NC NC NC NC NC NC NC NC 

NC NC NIC NC central nervous system 'X'iapso 1 "yAAVjn NC NC central nervous system O.ASCHK i.ZiCHil Z.40ETUZ i'./OCHIl 

Mercury • NC NC NC" NC . " - 1.22M2 Z28E4)1 3.66E4)4 Z40E4h 

Nickel NC 5.51Er09 NC 5.51^ i bc^y weight 9.69E-a3 l.«5E4)2 Z91E4I4 2:«5Ei02 ; 

Vanadium NC NC NC NC mortality 6.04E-a3 NC 6.97E-03 1.30&02 

Zinc NC NC NC NC blood system 1.92E02 NC 5.77EM l:98ETa2 
ArDclor-1248 (PCB-1248) 2.17EW 4.75E-11 9.13E-09 3.09E<I8 - NC NC NC NC 

ArocIor-1254 (HCB-1254) 8.01E4)8 175E-10 3J6E-0e l.i4&07 immune system l,40&4n NC 5.88E4)2 r.99Bm 

ArtM;ior-1260 (PC&-126a) 1.02E-08 2.22E-11 4.28E-09 1.45E-08 - NC NC NC NC 

Oicldrin l.llE-08 Z46E-11 3.34t09 1.4SE« liver 9.75E4H NC 2.93E^ L27&03 
rotalTEQ 3.45E^ 7.73E-11 1.04&08 4S0M8 1.86E4)2 3.56E4)6 5.58E-a3 Z42E02 

Chemical Total 1.24E-06 173E-08 Z59Efl7 l'.53E-06 ZI3E+00 4.87&01 2.20&0i 2S4E+00 

Exposure Point Total L53E06 2.84E+aO 

Exporare Medium Total 1.53E4)6 II II 2.84E40D 

Vfedium Total 1.53E4)6 II || ZMEtOO 

CRA 038443 (11) 
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TABLE B.9J;RME 

SUMMAKY OF FUTURE ON-SFFE CONSTRUCFIOIV UTILFTY WORKER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDHLL SFFE 

MORAINE, OHIO 

Renario Tiinefranie: Future 

leceplor Population; On-Ste Construction/ Utility Worker 

Receptor Age: Adult • 

Medium Exposure Exposure Ckemicttlsof Carcinogenic Risk Non-Carcfnogmic Hazanf Quotient 

Medium Point Potentini Concern 

/nigesfioff Jfi/ia/atiPH Dermal Exposure Primartf Ingestion Inhalation Dermal Exposure 

Routes Total TargetOrgan Rotiles Total 

Sediment Sediment On-Site 9enzo(a)anthracene Z42E4M - 9.46E-10 2.52E-08 - NC - NC NC 

3enzo(a)pyrene 2.91E-07 - 1.13E-08 3.Q2E-07 - NC - NC NC 
)enzo(b)fluoranthene 4.04E-08 - 1.58E-09 4.20E-08 - NC • r- NC NC 

Dibcnz(a,h)anthracene 7.76E-08 - 3.Q3E-09 SMErOS - NC - NC NC 

lhdend(l,23-cd) pyrene 3.07E-08 - 1.2DE-09 3.19E08 - NC - NC NC 

Arsenic 4.18E-07 - S.77Er09 skin discoloration 6.51E-02 - 5R6E-03 7.10E-a2 

Cobalt NC - NC NC - 3.46E-02 - 1.04E-03 3.57E-02 

Iron NC - NC NC - 2.99E-02 - 8.97E-04 3.08E-02 

Manganese NC - NC NC central nervous system 3.52E-02 - 2.64E-02 6.16Efl2 

rhallium NC - NC NC - NC - NC NC 
AnicIor-1254 (K:B^1254) 2.92E-08 - 1.23E-09 ZOSErOS immune system 5.11E412 - 2.15E-02 7.26D02 1 
[Tiemical Total 9.12ED7 - 2.3lE^ 935E-07 Z16^ - 5^-02 Z72E-01 i 

Exposure Poiiit Total 9.35E-07 II Z72EflI 1 
Exposure Medium Total 9.35E-07 2.72E4)I 

Medium Total 9.35E-07 Z72E-01 

Total Risk Across All Media and 9 E17_n£ Total Hazard Index Across All 
Aii Exposure Routes ZaOCrnlD Media and All Exposure Routes JalD+lIU 

Note; 

NC-Not Calculated 

Total Blood System HI Across All Media -

Total Uver HI Across AH Media •= 

Total Body Weight HI Across All Media -

Total Gastniintestinal System HI Across All Media •• 

Total Kidney HI Across All Media = 

Total Mortality HI Across All Media = 

Total Skin DiscbloraUon HI Across All Media -

Total Proteinuria HI Acrosa All Media -

Total Central Nervous System HI Across All Media = 

Total Immune System HI Across All Media •• 

2.00E42 

LS2E-03 

2:70&02 

I.ISE+OO 

2.73&02 

1.30&02 

Z13E-0I 

5:llE-02 

2.40^1 

Z72IEW 

CRA 038443 (11) 



TABLE B.9A.CT 

SUMMARY OF CUKRENT/ FUTURE OFF-BltE RESIDENT RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND,LANDFILL SITE 
MORAINE^OHIO 

Page 1 of 3 

jcenario Timeframe: Current/ Future 

Keceplor Population: Off-Site Resident 

Child and Adult 

Medimn Exposure 

Medium 

Exposure 

Point 

Chemiculsaf 

PoteiiHul Concern 

Non-Corcinogente Hazard Quotient 

1 
Exposure 

Medium 

Exposure 

Point 

Chemiculsaf 

PoteiiHul Concern 

Iitgesifon inhofotion Dermal Exposure 
Routes.Tptal 

Prlmarp 
TorgetOrgun 

In^Hon Inhalation Dermal Exposure 
Routes Total 

Groundwater Indoor Air OffSite l^TDichloroethane - 4.41E4)6 - 4:41E4)6 - - NC T- NC 

L2-Dichloroethene (total) - 9.51E08 - 9;51E4)e - 1.19E4)5 - , 1T9E415 

Benzene - - 1.12E-06 - 1.12E4)6 blcx>d'Sy8tein - 3.72E412 - 3:72E4i2 

GHorobenzene - NC - NC - 2.18E-03 - ' 2,18E4I3 

Ghlbrofbrm 1.33E-07 - 133E-07 - - 439&04 - 4S9&04 

as-U-Dichloioeth«ne - NC - NC - - NC - NC 
Dibromochloromethane 2.15&08 - 2.15&08 - - NC - Nc 
Ethy (benzene - 7.17E^ - 7:17B08 liver - 2:23DP4 - 2;23E-04 

Methylene chloride - 3.79E-D9 - 3:79E^I9 - - 6,28E-05 - 6:28E-05 

Tetrachloioeihene - 1.10E;07 - 1.10&07 - - 5.39E-04 - S.39E04 

Trichlbroethefie - 3.87E416 - 3B7E4I6 - - NC - NC 

Vinyl chloride - B.29E4)6 - 8.29E-06 liver - 1.46E01 - 1.46&01 

Xylene (total) - NC - NC body weight - 1.86&<B - 1.86E-03 

2-Meihylnaphthalene - NC - NC - - NC - NC 

l>is(2-Ethylhexyl)phthalate . - NC - NC - - NC - NC 

Maphthalene - 2.12E-08 - 2.12E-08 body weight - 1.62E4)3 - 1.62E-03 

Aluminum NC - NC - - NC - NC 

Antimony - NC - NC - - NC - NC 

Arsenic •- NC - NC - - NC - NC 

Barium NC - NC kidney - NC - NC 

' Cobalt - NC - NC - - NC - NC 

Iron - NC NC • - - NC - NC 

Lead - NC NC - - NC - NC 
Manganese - NC - NC central nervous system - NC - NC 

Beleriium - NC - NC _ - NC - NC 
Vanadium - NC - NC - - NC - NC 

CRA 038443 ai) 



TABLE B.9.4.CT 

SUMMARY OF CURRENT/ FUTURE OFF-SITE RESIDENT RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Page 2 of 3 

Eenario Timeframe: Current/ Future 

Kreplor Population: Off-Site Resident 

xeplor Age: Child and Adult 

Medium Exposure Exposure Chetnicals of Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Medium Point Potential Concern 

Ingestion Inhalation Dennal Exposure Primary Ingestion Inhalation Dermal Exposure 
Roittes Total Target Organ Routes Total 

Groundwater Indoor Air Off-Site Aroclor-1260 (PCB-1260) - NC - NC - - NC NC 

(cont.'d) Heptachlor - NC ~ NC - - NC - NC 

jChemical Total - 1.81E-05 - 1.81E-05 ~ 1.91E-01 1.91E-01 

[Exposure Point Total 1.81E-05 1.91E-01 

Exposure Medii im Total 1 1.81E-05 1 1.91E-01 

Medium Total 1 1.81E-05 II 1.91E-01 

Groundwater Household Off-Site 1,1-Dichloroethane 8.12E-06 2.67E-07 3.61E-07 8.75E-06 - 6.85E-02 NC 8.43E-06 6.85E-02 

Use 1,2-Dichloroethane 8.52E-07 2.85E-08 2.38E-08 9.04E-07 - 4.50E-03 3.87E-06 3.47E-07 4.50E-03 

Benzene 3.91E-06 6.49E-08 3.40E-07 4.32E-06 blood system 1.71E-01 2.35E-03 4.11E-05 1.73E-01 

Chloroberuene NC NC NC NC liver 6.49E-03 2.68E-CV4 3.64ET)6 6.76E-03 

Chloroform 1.15E-07 l.OOE-08 5.94E-09 1.31E-07 liver 3.57E-03 3.76E-05 5.09E-07 3.61E-03 

ns-l,2-Dichloro€thene NC NC NC NC _ 6.08E-01 NC 8.46E-05 6.08E-01 

Dibromochloromethane 5.59E-07 2.10E-08 2.40E-08 6.04E-07 liver 3.20E-O3 NC 3.80E-07 3^E-03 

Ethylbenzene 1.45E-07 3.86E-09 4.95E-08 1.98E-07 Bver 1.27E-03 1.31E-05 1.20E-06 1.28E-03 

Methylene chloride 6.32E-08 4.64E-10 1.34E-09 6.50E-08 liver 1.35E-03 8.35E-06 7.92E-08 1.36E-03 

Tetrachloroethene 1.95E-06 2.50E-09 6,59E-07 2.62E-06 liver 3.48E-03 1.33E-05 3.24E-06 3.49E-03 

Frichloroethene 3.40E-06 1.35E-07 3.34E-07 3.87E-06 - NC NC NC NC 

Vinyl chloride 9.53E-05 6.82ET)8 2.80E-06 9.82E-05 liver 4.24E-01 1.31E-03 3.45E-05 4.25E-01 

Xylenes (total) NC NC NC NC body weight 6.42E-04 1.32E-04 6.55E-07 7.75E~04 

2-MethylnaphthaIene NC NC NC NC respiratory system 3.14E-02 NC 6.82E-05 3.15E-02 

bis(2-Ethylhexyl)phlhalate 1.52E-07 NC 1.33E-07 2.85E-07 liver 5.22E-03 NC 1.26E-05 5.23E-03 

Naphthalene NC 2.49E-08 NC 2.49E-08 body weight 3.00E-03 2.06E-O3 3.13E-06 5.07E-03 

Aluminum NC NC NC NC - 6.58E-02 NC 4.10E-07 6.58E-02 

Antimony NC NC NC NC mortality 1.45E-01 NC 6.02E-06 1.45E-01 

Arsenic 1.39E-04 NC 3.03E-07 1.39E-04 skin discoloration 2.%E+00 NC 1.84E-05 2.96E+00 

Barium NC NC NC NC kidney 1.78E-01 NC 1.59E-05 1.78E-01 

Cobalt NC NC NC NC - 1.28E+00 NC 3.19E-06 1.28E+00 

Iron NC NC NC NC - 3.76E-01 NC 2.34E-06 3.76E-01 
Lead NC NC NC NC - NC NC NC NC 

CRA 038443 (11) 



TABLE B.M.Cr 

SUMMARY OF CURRENT/ FUTURE QF^S^'E RESIOENT RISKS: AND HAZARDS FOR CHEMICALS OF FOTENTIAL CONCERN 

CENTRAL TENDENCY " 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Page 3 of 3 

Timeframe; Giinent/ Future 
PopulaUon: Off-Site Resident 
Age: Chad and Adult 

Medium Exposure Exposure Chanicals o/ CurcinogenicRisk Non-Cardnogenic Hazard Quotient : 
Medium Point PotentialCdncem 

Ingestion Intiaiation Demitti Exposure 
Routes Total 

Primary 
Target Organ 

Iftgestfon Inhaiation Dermal Exposure . 

Routes Total 

Groundwater Household Off-Site danganese NC NC NC NC central >nervouB system 1;02E+00 NC 1.S8&04 1.02B'tOO 

(cont'd) Uae selenium NC NC NC NC clinical selenosis 7A7E-fl2 NC 4.78E4I7 7.67E-02 

Vanadium NC NC NC NC mortality 2.21E4)1 NC 5.29E4S 2.21E-01 

Anx;lor-1260(PCB:1260) 2.67E-06 NC 3.33E4>4 3,36E'04 - NC NC NC NC 
KeptacMor 1.39E-06 NC 3.72ED7 1.76&06 liver 5;92&03 NC 4.39&06 5.92E-03 

Diemical Total 2.57&04 6.27E07 3JSE-04 5;96ED4 7.66E+aO 6.20E4I3 5,24E-04 1 7.67E+00 

IIExpbsUre Point' Total II 5:96E-04 7.67E-K10 

Exposure Medium Total 11 5;96E-04 . 7.67E-KI0 

dedium Total II 5;96&04 7.67E-tOO 

Total lUsk Across All Media and 
6aE-04 

Total Hazard Index Amss AU 
WE+OO All Exposure Routes 6aE-04 Media and All l^osuie Routes WE+OO 

Note: 
NC = Not Calculated 

Total Blood System HI Across All Media - 2:10E4)1 

Total Liver HI Across All Media - 6.03&01 

Toul Body Weight HI Across All Media - , 7.7PE03 

Total Kidney HI Across AIIMedia 1.78&01 

Total COntral Nervous System HI Across All Media = 1112E400 

Total Respiratory System HI Across All Media = 3.15&(I2 

Total Mortality HI Across All Media = 3.6l6Edll 

Total Skin Discoloration HI Across All Media - 2.96E'K10 

> Total Clinical Selenosis HI Across All Media = 7.67E-02 

CRA 038443 (11) 
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TABLE BlMlRME 

Page 1 of 3 

SUMMARY OF CURRENT/ FUTURE OFF-SITE RESIDENT RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE, OHIO 

nario Timeframe: Currmt/ Future 

Keceptor FopuIaUon: Off Site Resident 

Receptor Age: Child and Adult 

Medium Exposure 

Medium 

Exposure 

Pohit 

Chemicals of 

Poteutiai Couceru 

Carcinogenic Risk Non-Carcinogenic Hazard Quotferrt Medium Exposure 

Medium 

Exposure 

Pohit 

Chemicals of 

Poteutiai Couceru 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Pnrrury 
Target Otgarr 

Ingestion InhaiaHon Dermal Exposure 
Routes Total 

Groundwater Indoor Air Off-ate t,l-Dichloroethane - 1.91E-05 - 1;91E^ - - NC - NC 

L,2-Dichloroethane - 4.11E-07 - 4.11E-07 - - 1.54E-05 - 1.54E4)5 

Benzene - 4.84E-06 - 4.84E-06 blood system - 4.83E4)2 - 4.83E-02 
Chlorobenzene - NC - NC - - 2.83E-(B. - 2.83E4)3 

Chloroform - 5.75E<I7 - 5.75E07 - - 5,96&04 - 5.96&04 

cis-l,2-DichIon)ethene - NC - NC - - NC - NC 

Oibromochloiomethane - 932E-08 - 932E-W - - NC . - NC 
Ethylbenzene - 3.1QE-07 - 3.iaBW liver - Z89E-04 - 2.89E-04 

ideihylene chloride - l.ME-08 - 1.64E-08 - - 8.15E-05 - 8.15E-05 
retrachloroethene - 4.78E-<I7 - 4.7B&07 - - 7.00E-04 -- 7.aOE-04 
rrichloroethene - 1.68E-05 - 1.68&05 - - NC - NC 
Yinyl chloride - 3.58E-05 - 3.58E-05 liver - 1.90E-01 - 1.90E-01 

Xylenes (total) - NC - NC body weight - 2.41E-03 - 2.41&03 

2-Methylnaphthalene - NC - NC - - NC - NC 
bis(2-Ethylhexyl)phlhalate - NC - NC - - NC - NC 
Maphthalene - 9.18E-08 - 9.18E4B body weight - 2.10E-a3 - 2.10E-03 

Aluminum - NC - NC - - NC - NC 
Antimony - NC - NC - - NC - NC 
Arsenic - NC - NC - - NC - NC 

larium - NC - NC kidney - NC - NC 

Cobalt - NC - NC - - NC - NC 
Iron - NC - NC - - NC - NC 
Lead - NC - NC - - NC - NC 
Vlanganese - NC - NC central nervous system - NC - NC 
Selenium - NC - NC - - NC - NC 
Vaiiadium - NC - NC - - NC - NC 

CRA 038443 (11) 



TABLE B.M.RME " 

SUMMARY OF CURRENT/iOJtURE OFF-SITE RESIDENT RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTONIDUMP AND LANDHLL SITE 
MORAINE,OHIO 

Page 2 of 3 

Scenario Timeframe: Current/Future 

Receptor Pbpulation: Off Site Resident 

Receptor Agc-'-Child and Adult 

Medium Exposure Exposure Chemicals of Carcinogenic RisR 1 Medium PoM Polmtis/Concern 

Iitgesti'on Inhalation Dermal Exposure Primary lugestiou InhalatioH Dermal Exposure 11 
Routes Total Target Organ Routes Total || 

Groundwater Indoor Air Off-Site krdclor-1260(PCB-1260) - NC - • NC - NC - NC 

(cont'd) - NC - NC - - NC - NC 

llChemical Total - 7.85&05 ' - 7.85E-05 - 2.47601 - 2.47601 

^posure PWht Total 7.85&05 2.47601 

Exposure Medium Total 7.85E« 2.47601 

Medium Total 7.85&05 ,1 2.47601 

'Groundwater Household Off-Site i,l-Dichlbroethane 1B2E4)5 1.95&06 1.41fc06 2.15E415 - 685602 NC 181605 6.85602 

Use i,2-Dichlorae0iane 1.9bE4)6 2.68E4I7 9.27E4B 2^E-06 - 4.50603 1.17605 683607 451603 

Benzene 8.74E86 4.74E-07 1J4ED6 1.06E415 blood system 1.71E-01 7.12E-03 752605 1.78601 

Chlorobenzene NC NC NC NC liver 6.49603 8.11604 6.34606 7.30603 

Chloroform 2.58E^I7 7.31E-0B 2^E-08 3.546417 liver 3.57E-03 144604 8.86607 3.69603 

ds-l,2-Dichloroelhene NC NC NC NC - 6.08601 NC 152604 6.08601 

3ibromochloromethane 1.2S&06 1.53E-07 927ErOB 1S0E-Q6 liver 380E-03 NC 6.62607 3.20603 

Ethylbenzene 3.24E-07 7 87E-08 1.93&07 5.45E-07 liver 1.27E-03 3.96605 2.13606 1.31603 

Methylene'chloride 1.41E-07 138E-09 5.26EAB 1.50607 liver 1.35603 2.53605 1.45607 1.37603 

relrachloroethene 4.37E-06 1.82E-D8 2.54E-06 6.93606 liver 3.48603 4.02605 5.64606 3.52603 

rrichloroedtene 7A1&06 986E-07 1.29E06 989606 - . NC NC NC NC 

Vinyl chloride Z13E4)4 4.98E-07 1.14E-05 2.25604 liver 484601 3.98603 6.54605 4.28E01 

Xylene (total) NC NC NC NC body weight 6.42E04 4.016O4 1.17606 1.04603 

2-Methylnaphthalene NC NC NC NC respiratory systeih 3.14602 NC 1.19604 3.16602 

ria(2-Eihylhexyl)phthalate 3.40E-07 NC 5.12&07 8.52607 liver 5.22603 NC 819605 5.24603 

Naphthalene NC 1.82&07 NC 1.82607 body weight 3.00603 6.2SE-(H 5.45606 9.26603 

Aluminum NC NC NC NC - 6.58602 NC 184606 6.58602 

Antimony NC NC NC NC mortality 1.45601 NC 1.83605 1.45601 

Arsenic 3.1D&04 NC 1.77E-05 3.11604 skin discoloration 2.96E+00 NC 558605 896E+00 

Barium NC NC NC NC kidney 1.78601 NC 4.81605 1.79601 

Cobalt NC NC NC NC - 1.28E+00 NC 9.67606 1.28E-«)0 

rpn NC NC NC NC - 3.76601 NC 7.08606 3.76601 
L«ad NC NC NC NC - NC NC NC NC 

CRA 038443(11) m 



TABLE B.9.4.RME 

SUMMARY OF CURRENT/ FUTURE OFF-SITE RESIDENT RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Page 3 of 3 

kenario Timeframe: Current/ Future 

Receptor Population: Off Site Resident 

Receptor Age: Child and Adult 

Medium Exposure Exposure Chetnicals of Carcinogenic Risk NoU'Carcinogenic Hazard Quotient 

Medium Point Potential Concern 

Ingestion Inhalation Dennal Exposure 1 
Routes Total \ 

Primary 

1 Target Organ 

Ingestion Inhalation Dennal Exposure 

Routes Total 

Groundwater Household Off-Site Manganese NC NC NC NC n 1 central nervous system 1.02E+00 NC 4.79E-04 1.02E+00 

(cont.'d) Use Selenium NC NC NC NC clinical selenosis 7.67E-02 NC 1.45E-06 7.67E-02 

Vanadium NC NC NC NC mortality 2.21E-01 NC 1.60E-04 2.21E-01 

Aroclor~1260 (PCB-1260) 5.96E-06 NC 1.28E-03 1.29E-03 - NC NC NC NC 

Heptachlor 3.10E-06 NC 1.43E-06 4.53E-06 liver 5.92E-03 NC 7.64E-06 5.93E-03 

Chemical Total 5.75E-04 4.57E-06 1.31E-03 1.89E-03 7.66E+00 1.88E-02 1.26E-03 7.68E+00 

Exposure Point Total 1.89E-03 7.68E+00 

Exp)osure Medium Total 1.89E-03 7.68E+00 

Medium Total 1.89E-03 7.68E+00 

Total Risk Across All Media and 
2.0E-03 

Total Hazard Index Across All 
7.9E+00 All Exposure Routes 2.0E-03 Media and All Exposure Routes 7.9E+00 

Note: 

NC = Not Calculated 

Total Blood System 

Total Liver 

Total Body Weight 

Total Kidney 

Total Central Nervous System 

Total Respiratory System 

Total Mortality 

Total Skin Discoloration 

Total Ginical Selenosis 

HI Across All Media = 2.26E-01 

HI Across All Media = 6.50E-01 

HI Across All Media = 1.27E-02 

HI Across All Media = 179E-m 

HI Across All Media = 1,02E+00 

HI Across All Media = 3.16E-02 

HI Across All Media = 3.66E-01 

HI Across All Media = 2.96E+00 

HI Across All Media = 7.67E-02 

CRA 038443 (11) 



TABLE B;9J.CT 

SUMMARY OF CURRENT/ FUTURE OFF SITE INDUSTRIA!/ COMMERCIAL WORKER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

CENTRAL.tENDENCY 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE, OHIO 

Page 1012 

Timeirame: Current/ Future 

Populatioh: Off Site Industrial/ Conimerdal Worl^ 
Age: Child and Adult 

1 Medium Exposure 

Medium 

Exposure 

Point 

Chemicals of 

Potentiai Concern 

Carcinogenic Risk Non^arcinogenic Hazard,Quotient 1 Medium Exposure 

Medium 

Exposure 

Point 

Chemicals of 

Potentiai Concern 

tpgestion Inkuiaiiou Dermal Exposure 
Routes Total 

Primary . ' 
Target Organ 

Ii^sfiou Inhalation Dermal Exposure 
Routes Total 

Groundwater Indoor Air OffSite - Ll-Dkhloroethane - 2.71E-07 - 271&07 - - NC - NC 

1,2-Dichloroethane - 6:2qE-09 - 6.20Edl9 - - 7.73E-07 - 7.73E-07 

Benzene - 7.09E41B - TMErOB blood system - 2.36E-03 - 2^E-03 

Chlorobenzene - NC - NC - - 1.34Er04 - 1.34E4)4 

Chloroform - 8.68E4)9 - 8.68Er09 - - 3.00&05 - 3JOOE4S 

;^l,2-I>i(:hIoroethene - NC - NC - - NC - NC 

^ibi'Diiiochloromelhane - 1.10E4» - l.lOE-09 - - NC NC _ 

Ethyibenzene - 4A2BC9 - 4.42E-09 liver - l,38E-05 - 1.38E-05 

llMethylene chloride - 2.46E-10 - 2;46&10 - - 4.07EW - 4.07&06 

- 6.78E09 - 6.78&09 - 3:31E-05 - 3J1&05 

lYichioroethene - 2.41E-07 rr 2.41E-07 - - NC - NC 

Vinyl chloride - 5.43E4)7 - 5.43&07 liver -r 9.60E-03 - 9.60E^ : 

Xylenes (total) - NC - NC body weight - 1.14E-04 - 1.14E-04 . 

2-Methylnaphthalene - NC - NC - - NC NC 

9is(2-Ethylhexyl)phthalate NC - NC - - NC - NC 

Naphthalene - 1.25E-09 - 1.25E-09 body weight - 9J0E-05 - 9.50E-05 

Aluminum - NC NC - - NC - NG 

Antimony - NC - Nc - - NC - NC 

Arsenic - NC - NC - - NC - NC 

Barium - NC - NC kidney - NC - NC 

Cobalt - NC - NC - - NC - NC 

Iron - NC - NC r- - NC - NC 

Lead NC - NC - - NC - NC 

Manganese - NC - NC central nervous system - NC - NC 

Selenium - NC - NC 1 - NC - NC 
Vanadium - NC - NC 1 1 - NC - NC 

CRA 038443 (11) 
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TABLE B;U.CT 

SUMMARY OF CURRENT/ FUTURE OFF SITE INDUSTRIAI/ COMMERCIAL WORKER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

CENTRAL TENDENCY 

SOUTH DAYTON DUMP AND LANDHLL SITE 
MORAINE,OHIO 

Scenario Hmeframe: Current/ Future 

Receptor Population: Off Site Industrial/ Commercial Worker 
Receptor Age: Child and Adult 

Medium Exposure Exposure Chemicals of Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Medium PoM Potential Concern 

IrtgestioH Inhalation Dermal Exposure 

Routes Total 

Primarg 
Target Organ 

Ingestion Irrhdlation Dermal Exposure 
Routes Total 

Groundwater Indoor Air Off Site Aroclor-1260(PCB-1260) - NC - NC - - NC - NC 
(cont'd) Heptachlor - NC - NC - - NC - NC 

Chemical Total - 1.15E-06 - 1.15RS6 - 1.24E-02 - 1.24E-02 

{Exposure Point Total 1.15&06 II II II 1.24E-02 

Exposure Medium Total 1.15E4)6 1 1 1 1 1.24E-02 

Medium Total 1.15E416 1 1 1 1 1.24E-02 

Total Risk Across All Media and 
l^E-06 

Total Hazard Index Across All | 
lJE-02 All Exposure Routes l^E-06 1 Media and All Exposure Routes lJE-02 

Total Blood System HI Across All Media = 

Total Liver HI Across All Media = 

Total Body Weight HI Across All Media = 

236E-03 

9.61E^ 

1.14E-04 

Mote: 

NC-Not Calculated 

CRA 038443 (11) 



TABLE B.9J.RME 

SUMMARY OF CURRENT/ FUTURE OFF SITE INDUSTRIAI/COMMERCIAL WORKERIRISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE, OHIO 

Pagelof2 

Scenario Timeframe: Current/ Future 

Receptor Population: Off Site Inclustrial/ Commercial'Wdrk» 
Rec^tor Age: Cliild and Adult _ 

Merffum Exposure 

Medium 

Exposure 

Point 

Chemicals of 

Potential Concern 

Carcinogenic Risk Merffum Exposure 

Medium 

Exposure 

Point 

Chemicals of 

Potential Concern 

Ingestion Itihalation . Dermal Exposure 
Routes Total 

Primary 
Target Organ 

Irrgestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Indoor Air Off Site Ll-Dichloroethane - 8.60E4)7 - 8.60E-07 - - NC - NC 
t,2-DichlorDethane - 1.97E<I8 - 1.97E-08 - - amn-w - 8,82E-07 
Benzene - ZTSBW - 2.25E-07 blood system - 2ms3 - 2.69E^ 
Chlorobenzene - ' NC - NC - - 1.53^ - 153E04 
Chlorofonti 2.75E418 - 2.75E-08 - _ 3.42E-0S _ 3.42E415. 

- NC - NC - - NC - NC 
- 3.49E<» - 3.49&09 - NC - NC 

Ethylbenzene - 1.40E418 1.40E-08 liver - 1.57B415 - 1.57E415 
ethylene cMoride - 7.81E-10 - 7.81&10 - - 4.65E-06 . - 4.65E-06 
relrachioroethene 2.15EI18 - 2.15&08 - - 3.78&05 - 3.78&05 
rrichloroethene - 7.64E-07 - 7.64E417 - - NC - NC 
Vinyl chloride - 1.72E-06 - 1.72E416 liver - l.lDE-a2 - l.lOE-02 
Xylenes (total) - NC - NC body weight - . 1.30E414 - 1.30E-04 
Z^Methylnaphthalene r- NC - NC - - NC - NC 
i>is(2^Ethylliexyl)phthalate - NC - NC - - NC - NC 
Naphthalene 3.95E,09 - 3.95E-09 body weight - 1.08EO4 - 1.08&04 
Aluminum - NC - NC - - NC - NC 
Antimony - NC - NC - - NC - NC 
Arsenic - NC - NC - - NC - NC 
Barium - NC - NC kidney - NC - NC 
Cobalt - NC - NC - - NC - NC 
Iron - NC - NC - - NC _ NC 
Lead - NC - NC . - NC • - NC 
Manganese - NC - NC central nervous system - NC - NC 
Selenium - NC - NC - - NC - NC 
Vaiudium - NC - NC - - NC - NC 

CRA 038443.(11) 



TABLE B.9.5.RME 

SUMMARY OF CURRENT/ FUTURE OFF SITE INDUSTRIAl/COMMERCIAL WORKER RISKS AND HAZARDS FOR CHEMICALS OF POTENTIAL CONCERN 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 
MORAINE, OHIO 

Page 2 of 2 

Scenario Timeframe: Current/ Future 

Receptor Population: Off Site Industrial/ Commercial Worker 

Receptor Age: Child and Adult 

Medium Exposure 

Medium 

Exposure 

Point 

Chemicals of 

Potential Concern 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient Medium Exposure 

Medium 

Exposure 

Point 

Chemicals of 

Potential Concern 

Ingestion Inhalation Dennal Exposure 
Routes Total 

Primary 
Target Organ 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater 

(cont'd) 

Indoor Air Off Site Aroclor-1260 (PCB-1260) 

Heptachlor 
-- NC 

NC 

NC 

NC 
- ~ NC 

NC 
" NC 

NC 

Groundwater 

(cont'd) 

Indoor Air Off Site 

Chemical Total ~ 3.66E-06 - 3.66E-06 - 1.41E-02 - 1.41E-02 

Groundwater 

(cont'd) 

1 Exposure Point Total II 3.66E-06 1.41E-02 

Groundwater 

(cont'd) 

Exposure Medium Total 3.66E-06 1.41E-02 

Medium Total 3.66E-06 II 1.41 E-02 

Total Risk Across All Media and 
All Exposure Routes 3.7E-06 

Total Hazard Index Across All 
Media and All Exposure Routes 1.4E-02 

Total Blood System HI Across All Media = 

Total Liver HI Across All Media = 

Total Body Weight HI Across All Media = 

2.69E-03 

l.lOE-02 

1.30E-04 

me: 
NC = Not Calculated 

CRA 038443 (11) 
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Page 1 of 1 

TABLE B;10.1.RME 

RISK ASSESSMENT SUMMARY FOR CURRENT/FUTURE ON SITE TRESPASSER 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Scenario Timefraine; Current/Future 

Receptor Population: On Site Trespass 

Receptor Age: Adolescent 

Medium Exposiire 

Medium 

Exposure 

Point 

Chemicals of 

Potential Concern 

Non-Carcinogenic Hazard Quotient Medium Exposiire 

Medium 

Exposure 

Point 

Chemicals of 

Potential Concern 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Rorites total 

H Surface 

^ Soil 

Surface Soil On Site 

. 

Arsenic 

Copper 

skin discoloration 

gastrointestinal system 

5.27E-02 

7.34E-0T 

4.94E-05 

NC 

123B<a 

5.73&02 

6.51Er02 

7I91ET01 

H Surface 

^ Soil 

Surface Soil On Site 

. Chemical Total | 7.34E-01 NC 5.73E-02 8;57E4)1 

H Surface 

^ Soil 

Surface Soil 

Exposure Point Total II 8:S7E-0l II 

H Surface 

^ Soil 

Exposure Medium Total 8i57&01 II 
l^edium Total 1 ^8.57&01 

Total Hazard Index Across All 
Media and All Exposure Routes | 8;6E-01 

Note: 

NC = Not Calculated 

Total Gastrointestinal'System HI Across All Media = 

Total Skin Discoloration HI Across All Media • 

7.91E-01 

6.51E-02 

CRA 038443.(11) 



t. lofl 

TABLE B.10 J.RME 

RISK ASSESSMENT SUMMARY FOR CURRENT/ FUTURE ON SITE INDUSTRIAL COMMERCIAL WORKER 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Timeframe: Current/ Future 

Population: On Site Industrial/Commercial Worker 

Age: Adult 

Note; 

NC = Not Calculated 

Total Gastrointestinal System HI Across All Media = 

Total Skin Discoloration HI Across All Media = 

2.49E+00 

2.01E-01 

CRA 038443 (11) 



TABLE B;10.3,RME 

RISK ASSESSMENT SUMMARY TOR FUTURE ON-SITE CONSTRUCTION/UTILITY WORKER 

REASONABLE MAXIMUM EXPOSURE 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Page 1 of 1 

xenario Timeframe: Future 

Receptor Population: On Site Construction/ Utility Worker 

Receptor Age: Adult 

Hum Total 

Total Hazard Index Across All 
Media aiid All Exposure Rdiites 

Note; 

NC = Not Calculated 

Total Gastrointestinal System HI Across All Media = 

Total Mortality HI Across All Media = 

Total Central Nervous System HI Across All Media = 

Total Iimmme System HI Across All Media • 

n 1 
Medium Exposure Exposure 1 Chemicals of Non-Carcinogenic Hazard Quotient 

Medium Point 1 Potential Concern 

Primary Ingestion Inhalation Dermal Exposure 

1 1 TargetOtgan Routes Total 

Surface and Soil On-Site 1 K^ony 1 1 mortality 3.27E-01' NC 6,54E42 3.93E-01 

Subsurface Cobalt _ 1.46E-01 5.59&02 4.38E-03 2iOi5E-dl 

Soil Copper gastrointestinal system 1.15E+00 NC 3.45E-02 I.I8E+OO 
Manganese central nervous system 3.28E-02 1.21E-01 2.46E^02 1.78E-01 

Mercury •- 1.22E-02 2.28E-01 3.66E^04 2.40E-01 
Aroclor-1254 (PCB-1254) immune system 1.40E-01 NC 5.88E-02 1.99E-01 

Chemical Total 1.81E+00 4:04E-01 1.88E-01 2.40E+00 

Exposure Point Total 1 1 2.40E+q0 

Exposure Medium Total 
_! 1 1 2.40E+00~|| 

2.40E+00 

2.4E+00 

1.18E+00 

3.93E-01 

1.78E-01 

1.99E-01 

CRAQ38443 (11) 
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TABLE B.104:RME 

RISK ASSESSMENT SUMMARY FOR CURRENT/FUTURE OFF-SITE RESIDENT 

REASONABLE MAXIMUM EXPOSURE 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Scenario Timeframe: Current/Future-
Receptor Population; Off Site Resident 
Receptor Age: Child and Adult 

Medium 

Groundwater 

Exposure 

Medium 

Household 
Use 

Exposure Chemicals of - Carcinogenic Risk Non-rCarcinogenic Hazard Quotient 1 
Point Potential Concern 1 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposttre 11 
Routes Total Target Organ . Routes Total || 

Off-Site Benzene 8.74E-06 4.74E-07 1.34E-06 1-06E-05 blood system 1.71 E-01 7.12E-fl3 7.52E-05 1.78E-01 1 
3s-l,2-Dichloroethene NC NC NC NC - 6.08E-01 NC 1.52E-04 6.08E-01 1 
Vinyl chloride 2.13E-04 4.98E-07 1.14E4)5 2.25Efl4 liver 4.24E-01 3.98E-03 6.54E-S5 4.28E-01 
Antimony NC NC NC NC mortality 1.45E-01 NC 1.83E-05 1.45E-01 
Arsenic 3.10E-04 NC 1.77E-06 3.11E-04 skin discoloration 2.96E+00 NC 5.58E-05 2.96E-K)0 
Barium NC NC NC NC kidney 1.78E-01 NC 4.81E-(» 1.79E-m 
Cobalt NC NC NC NC - 1.28E+00 NC 9.67E-06 1.28E+00 
Iron NC NC NC NC - 3.76E-01 NC 7.08E-06 3.76E-01 
Manganese NC NC NC NC central nervous system 1.02E+(I0 NC 4.79ES4 1.02E+00 
Vanadium NC NC NC NC mortality 2.21 E-Sl NC 1.60E-04 2.21E-01 
Aroclor-1260 (PCB-1260) 5.96E^ NC 1.28E-03 - 1.29Efl3 - NC NC NC NC 

5.37E^ 9.72E4)7 1.30E4B 1.84E4D 7.38E+00 l.llE-02 1.07E-03 7.39E+00 

IJExposure Point' Total II 1.84&03 II 7.39E+00 || 

! Medium Total 

Total Risk Across AH Media and 
All Exposure Routes 1.8E-03 

Total Hazard Index Across All 
Media and All Exposure Routes 

Note: 

NC-Not Calculated 

74E+00 

Total Blood System HI Across All Media - i;78E4n 
Total Uver HI Across All Media = 4.28Er01 

Total Kidney HI Across All Media •> 1.79E-01 
Total Central Nervous System HI Across All Media = 1.02E+00 

Total Mortality HI Across AU Media = 3.66E-B1 
Total Skin Discoloiatipn HI Across AE Media - 2.96E+00 

CRA 038443 (11) 
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1.0 INTRODUCTION 

This Appendix presents the estimation of indoor air Exposure Point Concentrations 

(EPCs) for volatile contaminants of concern (COCs) in soil vapor and groundwater at the 

property at the South Dayton Dump and Landfill Site (Site). The estimated indoor air 

EPCs are applied in the Baseline Risk Assessment (BRA) to assess the potential health 

risks/hazards posed by the indoor air inhalation exposure pathway. Vapor migration 

into indoor air is of concern at the Site due to the presence of volatile chemicals in Site 
soil vapor and groundwater. 

The Johnson and Ettinger (1991) model (J&E Model) developed by the United States 

Environmental Protection Agency (USEPA) (USEPA, 2004) was applied to estimate 

indoor air COC concentrations from impacted soil vapor and groundwater. Potential 

indoor air COC concentrations were estimated following the approach applied by the 

USEPA in their document entitled, "Draft Guidance for Evaluating the Vapor Intrusion 

to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion 
Guidance)" (USEPA, 2002). 

The methodology for developing the estimated indoor air EPCs is presented in 

Section 2.0. The input parameters applied to develop the EPCs are presented in 

Section 3.0. All references cited in this Appendix are listed in Section 4.0 
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2.0 METHODOLOGY 

The methodology applied to estimate indoor air EPCs from the soil vapor sampling 
results using the J&E Model is described in Section 2.1. The methodology applied to 
estimate indoor air EPCs from the grbxmdwater sampling results using the J&E Model is 
described in Section 2.2. A description of several conservative features inherent to the 
J&E Model is provided in Section 2.3. 

2.1 DERIVATION OF ESTIMATED INDOOR AIR EPCS 
FROM SOIL VAPOR 

The reasonable maximum exposure (RME) concentrations of the volatile COCs 
identified in Site soil vapor in September 2009 (see Table B.3.3 of Appendix B) were 
applied to estimate indoor air EPCs as follows: 

^building ~ ^sg ^ ® 

Where: 

Cbuiidmg _ predicted indoor air concentration within a building based on the 
measured soil vapor concentration [micrograms per cubic meter (pg/m3)].. 

C 
- Ihe RME COC concentration in soil vapor [micrograms per cubic meter 

(pg/m3)]. 

®, - Site-specific calculated soil gas attenuation factor which relates the indoor 
air concentration to the concentration in soil vapor based on the heuristic 
model developed by Johnson and Ettinger (1991; Equation 21) and accounts 
for the advective-diffusive migration of volatile contaminants in soil vapor 
through the vadose zone soil and building foundation, followed by the 
mixing of the intruding vapors with building indoor air. 

The derivation of the Site-specific soil gas attenuation factor for the soil vapor to indoor 
air pathway was conducted through the application of the J&E Model for soil gas 
ihcorporated into the Microsoft Excel spreadsheet developed by the USEPA 
(tJSEPA, 2004; "SG-ADV-Feb04.xls, Version 3.1"). The USEPA implementation of the 
J&E Model has undergone extensive peer review and is widely accepted by regulatory 
agencies throughout the United States. The Site-specific compoxmd, vadose zone soil, 
and building properties applied in the derivation of the soil gas attenuation factor and 
the estimaition of indoor air EPCs at the Site are presented in Section 3.0. 
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2.2 DERIVATION OF ESTIMATED INDOOR AIR EPCS 
FROM GROUNDWATER 

The RME concentrations derived for the volatile COCs identified in groundwater in 2009 

(see Table B.3.6 of Appendix B) were applied to estimate indoor air EPCs as follows: 

Q* =C^xaxHxCF 

Where: 

Cbmidmg _ predicted indoor air concentration within a building based on the 

measured groundwater concentration (micrograms per cubic 

meter [pg/m^]). 

C 
^ - the RME COC concentration in groundwater [micrograms per litre (pg/L)J. 

H - compound-specific dimensionless Henry's Law constant equal to 

^ ^ where ^is the dimensioned Henry's Law constant 

[atmospheres cubic metres per mole (atm m^/mol)], R is the Universal Gas 

Law constant [8.206 x 10-3 atmospheres cubic metres per mole Kelvin 

(atm m3/mol K)], and T is the vadose zone temperature in Kelvin. 

CF - Units conversion factor of 1,000 litres per cubic metre (L/m3). 

The derivation of the Site-specific soil gas attenuation factor for the groundwater to 

indoor air pathway was conducted through the application of the J&E Model for 

groundwater incorporated into the Microsoft Excel spreadsheet developed by the 

USEPA (USEPA, 2004; "GW-ADV-Feb04.xls, Version 3.1"). The Site-specific compound, 

vadose zone soil, and building properties applied in the derivation of the soil gas 

attenuation factor, and thus the estimation of indoor air EPCs, at the Site are presented 
in Section 3.0. 

2.3 CONSERVATIVE FEATURES OF I&E MODEL 

It is important to note that the J&E Model used to develop the indoor air EPCs 

incorporates several conservative assumptions. The key conservative aspects 

incorporated into the J&E Model are described below: 

• The J&E Model assumes that all contaminant vapors below a building migrate 

vertically upward into the building and do not move laterally, or in 

three-dimensions, around the building to vent to the atmosphere. 
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• The J&E Model assumes that no contaminant vapors migrate around the sides of 
buildings through preferential pathways, such as granular foundation bedding 
material, to vent to the atmosphere. 

• The J&E Model assumes there is a constant and continuous source of COCs in the 
subsurface. Source depletion due to naturally occurring biological or chemical 
degradation of contamin<mts is not considered. 

All of the conservative aspects described above combine to produce a higher estimate of 
indoor air EPCs than is actually expected to occur. 

# 
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3.0 ESTIMATED INDOOR AIR EFCS 

The estimated indoor air EPCs were developed using the J&E model with Site-specific 
compound, vadose zone soil, and building properties. The compound-specific inputs 
applied in the J&E Model are described in Section 3.1. The details of the vadose zone 
conditions at the Site are presented in Section 3.2. The details of the building properties 
applied in the estimation of the indoor air EPCs are described in Section 3.3. The 
estimation of the indoor air EPCs is presented in Section 3.4. 

3.1 COMPOUND PROPERTIES i 

The compound properties applied in the estimation the indoor air EPCs consist of ^ 
Henry's Law constant, a water diffusion coefficient, and an air diffusion coefficient 
Where possible, the applied compound properties for the COCs were obtained from the 
chemical properties database developed in USEPA (2004). For xylenes, the applied 
compoimd properties were obtained from the USEPA (2009). For 
1,2-dichloroethylene (total), chemical properties data for cis-l,2-dichloroethylene werd 
applied as surrogate values. The Henry's Law constant and air diffusion coefficient were 
corrected to a vadose zone temperature of 11 degrees Celsius, which corresponds to the 
average shallow groundwater temperature in the Ohio, as presented in 
USEPA (2004; Figure 8). 

3.2 VADOSE ZONE CONDITIONS 1 

Ideally the indoor air EPCs for the Site would be estimated using the J&E Model with 
Site-specific vadose zone soil properties. As Site-specific soil physical properties were 
not available, default values were conservatively applied. An analysis of previous Site 
reports, as well as the stratigraphic logs for test pits and monitoring wells at the Site 
indicate that the vadose zone soils consist of a range of materials, from fill to till, and 
contain a large proportion of sand. To be conservative, a sand soil type, as incorporated 
in the USEPA (2004) J&E Model, was applied in the modeling. 

The Site-specific vadose zone soil physical properties applied in the development of the 
indoor air EPCs consist of the following: 

I 

• Porosity, : 
I 

A porosity value of 37.5 percent was applied, corresponding to the default value for 
a sand soil type, as implemented in USEPA (2004). 
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Moistiire-filled porosity, : 

A default moisture-filled porosity value of 0.054 was applied, corresponding to the 
default value for a sand soil type, as implemented in USEPA (2004). 

Dry bulk soil density, : 

A dry bulk soil density value of 1.66 g/cm^ was applied, corresponding to the 
default value for a sand soil type, as implemented in USEPA (2004). 

Soil vapor sampling depth below grade, : 

A distance of 0.91 m was applied, based on the minimum measured depth to the top 
of the soil vapor probe screens of 3 feet (0.91 meters), as indicated in Table C.l. 

Depth below grade to water table, : 

A distance of 3.08 m was applied, based on the geometric mean depth to site 
groundwater, as indicated in Table C.2. 

3.3 BUILDING PROPERTIES 

The building properties applied in the development of the indoor air EPCs consisted of 
the following: 

• Enclosed space floor length, : 
An enclosed floor space length of 1,000 centimeters (cm) was applied, based on the 
default building dimensions indicated in USEPA (2004). 

w • Enclosed space floor width, *: 
An enclosed floor space width of 1,000 cm was applied, based on the default 
building dimensions, as indicated in USEPA (2004). 

H • Enclosed space height, 

Industrial/Commercial: For the industrial/commercial building, an enclosed space 
height of 244 cm was applied, based on the default building dimensions for a 
slab-pn-grade structure indicated in USEPA (2004). 

Residential: For the off-Site residential building, an enclosed space height of 366 em 
was applied, based on the default building mixing height for a building with a 
basement, as indicated in USEPA (2004). 
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T Building indoor air exchange rate, : 

Industrial/Commercial: A building indoor air exchange rate of 0.83 building 
volumes per hour was applied for the industrial/commercial building scenario 
consistent with the industrial air exchange rate indicated in ASTM (1995). 

Residential: A building indoor air exchange rate of 0.25 building volumes per hour 
was applied for the residential building scenario consistent with the default indoor 
air exchange rate indicated in USEPA (2004). 

Foundation thickness, : 

A foundation thickness of 15 cm was applied, based on the default foundation 
thickness, as indicated in USEPA (2004). 

Depth below grade to bottom of enclosed space floor, : 

Industrial/Commercial: A depth below grade to the bottom of enclosed space floor 
of 15 cm was applied, consistent with the default depth to base of foundation for a 
slab-on-grade building scenario, as indicated in USEPA (2004). 

Residential: A depth below grade to the bottom of enclosed space floor of 200 cm 
was applied, consistent with the default depth to base of foundation for a beisement 
scenario, as indicated in USEPA (2004). 

Ratio of building crack area to building below-grade area,: 

Industrial/Commercial: A ratio of 0.00038 (or 0.038 percent) was applied for 
slab-on-grade structures, consistent with the default crack ratios presented in 
USEPA (2004). 

Residential: A ratio of 0.0002 (or 0.02 percent) was applied for basement structures, 
consistent with the default crack ratios presented in USEPA (2004). 

Vadose zone/building pressure differentieil, ̂ : 

A pressure differential value of 4 Pascal (Pa) is applied consistent with 
USEPA (2004). 

Average vapor flow rate into building, : 

An average vapor flow rate into the building of 5 L/ min was applied, consistent 
with the default average flow rate into a building, as indicated in USEPA (2004). 
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3.4 ESTIMATED INDOOR AIR EPC RESULTS 

The estimated industrial/commercial indoor air EPCs determined from the soil vapor 
sampling results are presented in Table C.3. The estimated off-Site 
industrial/commercial indoor air EPCs determined from the on-Site groimdwater 
sanipling results ar^ presented in Table C.4. The estimated off-Site residential indoor air 
EPCs determined from the groundwater sampling results are presented in Table C.5. 
The applied chemical, vadose zone soil, and building properties described in 
Sections 3.1 to 3.3 above are summarized in each of the aforementioned tables. The 
resulting indoor air EPCs are applied in the BRA to assess potential health risks/hazards 
posed by the indoor air inhalation exposure pathway. 

# 
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TABLE C.1 

SOIL GAS PROBE COMPLETION DETAILS 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Well Screened Interval 
Stratigraphy Description 

of Screened Interval 

GFOl-09 3 4 0.91 1.22 . silt (fill), sand and gravel 
GHr2-09 7 - 8 2.13 - Z44 fill, foundaiy sand 
GP03-09 4 - 5 1.22 - 1.52 sand 
GF04-09 12 - 13 3.66 - 3.96 sand 
GP05-09 7 - 8 2.13 - 2.44 sand and gravel (fill) 
GP06-09 9 - 10 2.74 - 3.05 sand and silt 
GP07-09 12 - 13 3.66 - 3.96 sand and gravel 
GP08-09 11.67 - 12.67 3.56 - 3.86 sand 
GP09-09 6.5 - 7.5 1.98 - 2.29 sand and silt 
GPlO-09 17 - 18 5.18 - 5.49 sand and gravel 
GP11-G9 8 - 9 2.44 - 2.74 sand and silt 
GP12-09 5 - 6 1.52 - 1.83 sand 
GP13-09 6 - 7 1.83 - 2.13 sand 
GP14-09 5 - 6 1.52 - 1.83 sand and gravel 
GP1S09 9 - 10 2.74 - 3.05 sand and silt 
GP16-09 7 - 8 Z13 - 2.44 sand and silt 
GPi7-09 4 - 5 1.22 - 1.52 foundary sand (fill) 
GP18-09 3 - 4 0.91 - 1.22 sand 
GP19-09 , 4 - 5 1.22 - 1.52 sand (fill) 
GP20-09 4 - 5 1.22 - 1.52 • sand (fill) 
GP21-09 3 " 4 0.91 - 1.22 sand, silt, gravel 

MINIMUM DEPTH TO TOP OF SOIL GAS PROBE SCREEN (m bgs): 0.91 

Notes: 
ft bgs - feet below ground suif£u;e. 
m bgs - metres below ground surface. 
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TABLE Ci 

GROUNDWATER ELEVATION SUMMARY 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OmO 

Groundwater Elevation 

Well ID 2907/2008 iyoo/2008 02/(m008 OmQ/2008 07AI/2008 10717/2008 06/01/2009 09/02/1009 09092009 

MW-IOIA 3.60 3.86 4.04 4.18 4.27 4.23 3.79 3.92 3.82 
MW-102 — — 1.83 1.92 2.01 1.96 1.49. 1.37 1.53 
MW-103 1.42 1.72 1.92 2.03 2.11 2.04 1.58 1.43 1.61 
MW-104 — — — 5.96 5.99 5.97 5.58 5.70 5.55 
MW-201 0.88 1.18 1.38 1.50 1.59 1.52 1.07 0.85 1,08 
MW-202 6.04 6.28 - 6.50 6.70 6.81 6.81 6.40 6.48 6,38 
MW-203 5.27 5.50 5.70 5.90 6.02 6.01 5.63 5.79 5.61-
MW^204 - .3.00 3.23 3.42 3.61 373 3.71 3.34 3.42 3.33 
MW-206 1.13 1.41 1.62 1.75 1.83 1.77 1.32 1.06 1.31 
MW-207 1.26 1.48 1.69 1.82 1.91 1.85 1.43 1.09 1.42 
MW-208 6.34 6.60 6.82 7.00 7.11 7.11 6.67 6.74 6.65 
MW-209 0.63 0.86 1.02 1.19 1.29 1.27 0.92 0.98 0.91 
MW-209A — — — — — -
MW-210 5.94 6.16 6.37 6.58 6.70 6.70 6.31 6.43 6.29 
MW-212 4.85 5.07 5.22 5.40 5.50 5.48 5.14 5.19 5.13 
MW-214 — — — — — — — — ~ 
MW-215A — — — — — — ~ — — 
MW-215B — — — — — — — — — 
MW^217 — — — — — — — — 
MW-218A — — — — — — ~ — 
MW-218B — .. ~ ~ _ — — — — 

GEOMETRIC MEAN GROUNDWATER ELEVATION (m BGS): 3.08 
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TABLE C J 

GROUNDWATER ELEVATION SUMMARY 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

Groundwatf^ Elevation 

Well IP 07/04/2009 08/05/2009 15/08/2009 20/07/2009 11/08/2009 10/09/2009 09/10/2009 

MW-IOIA 3.79 3.49 3.87 4.04 4.09 4.11 4.12 
MW-102 1.28 1.06 1.58 1.74 1.82 1.85 1.86 
MW-103 1.33 1.12 1.65 1.86 1.90 1.93 1.94 
MW-104 5.53 5.27 5.54 5.71 5.78 5.80 5.85 
MW-201 0.75 0.57 1.12 1.33 1.37 1.40 1.42 
MW-202 6.32 6.08 6.37 6.54 6.61 6.64 6.67 
MW-203 5.56 5.34 5.61 5.76 5.82 5.85 5.86 
MW-204 3.30 3.06 3.33 3.48 3.53 3.55 3.57 
MW-206 0.95 0.79 1.34 1.57 1.60 1.63 1.65 
MW-207 0.99 0.90 1.41 1.65 1.68 1.71 1.73 
MW-208 6.54 6.29 6.64 6.84 6.89 6.92 6.96 
MW-209 0.88 0.66 0.93 1.07 1.13 1.14 1.16 
MW-209A - ~ — 1.02 1.08 1.10 1.11 
MW-210 6.27 6.04 6.28 6.43 6,50 6.52 6.55 
MW-212 5.10 4.89 5.16 5.28 5.35 5.36 5.38 
MW-214 — - — 4.58 4.62 4.62 4.64 
MW-215A — — .. 6.76 6.83 6.88 6.89 
MW-215B — — — 6.81 6.87 6.90 6.92, 
MW-217 — - — 8.46 8.50 8.53 8.55 
MW-218A — - ~ 3.59 3.62 3.64 3.65 
MW-218B — — — 3.47 3.57 3.54 3.56 
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PERIVAtlON OF INDOOR AIR EXPOSURE POINT CONCENTRATIONS FROM MIL VAPOR - ON-SITE INDUSTRIAIAOMMERCIAL WORKER INDOOR AIR INHALATION EXPOSURE 

SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 

Page 1 of 2 

Chemicnl Propertiea (1) SoitVqpbr /oAfuon & Ettinger IfldoorAirEPt 

HcRfy's Lew Water Diffiiaion AirD^ion Coneentmtion Attenuation Factor in Building 

CkemicMts efPotmtimI Concern Conatant, Hi Co^cient.Dmq Co^cient C, fl) a C^(4) 

(COPC) (mtm mYmo!} fbnW fonVk) (unitteaa) 0) (Pl/m') 

VOCa 

Ivl-Dichloroethane 3X12E-(D (irq l,05E-05 (25'q 6.90&02 Oi'Q 1.17E+03 9.45Et04 l.lOE+00 
1,1-Dichloroethene 133M2 (irq 1.04&05 (25?q 837ETO orq 6.i5E+01 l'inE-Q3 6:21 E-02 
ly4*Dk;hlorobenzene 9.41E^ (irq 7.90E-4I6 (25-q 6.42&02 (irq 2.12E+00 1.95E^ 
Behiem 182^ (irq 9.80E-06 (25'q 8.19E^)2 orq 7.40E-K13 1.00E-te 7.41E+00 

3.89E-a3 (irq 1.21Er05 (25'q 6.77E-412 orq SJOE-HX) 938E^ 7.ME-Q3 
1^&C3 orq 8.7QE-06 (25'q 6.79E-02 orq 6.78E-HI3 939E^ 637E+00 

Chloroe thane 5J9E^B ai'Q 1.15E-05 (25'q 2.52&01 orq 239E+P2 IJSE-OS 2.94E4n 
Chloroform 1.95E-03 arq 1.00E.05 (25^q 9.68E-02 orq 3.HE+01 li)5E^ 338E412 
ds^U-Dichloroethene 2.14^ ai-q 1.13E-05 (25'q 635E-02 (irq 837E+03 942E-4>4 836E-KI0 
Cyciohexane 7,40E412 (11-q 9.10E^ (25'q 7.44E-02 (irq 2.7DE+04 9.70EM 2.62E+01 

1.71 &01 orq 9.92E-06 (25?q 6.19E-02 orq 751E-H12 9.07E-04 631E-01 
Ethylbenzcne 3.38&03 (irq 780&O6 (25'q 6.98^ (ii'Q 233E-K)4 9.49E^ 2.40E+01 
Isopropylbenzene 5.11E-03 orq 7.inE-06 (25'q 6.05E-02 Oi-q 4.10E-K)3 8.99EM 3.69E+flO 
Methyl Tert Biityl Ether 340BO4 nrq lil5^ (25'q 9.S3&02 orq 33dE+01 1J)5E4B 3.99^02 
Methylene chloride 1J2^ nrq 1.17E-C6 (25'q •94OE-O2 (irq l.llErill 1.05^ 1.16&02 
Naphthalene 1.65E-04 (irq 7jd&06 (25'q 5.49E-02 (irq 3,73E+02 8.64&04 332&01 

830^ orq B30E4)6 (25'q 6.70E-02 orq 1.25E+02 935E-04 1.17&01 
Toluene 3.10E4i3 (irq 8.60E4)6 (25'q 8.09E-Q2 orq 133E+03 9.9eE-04 153E-K10 

5.17B4D (irq 1.19E-05 (25'q 658E-02 (irq 230E-HI2 9.28E-04 2MEM 
5i)5E^ (H'q 9.10E^ (25'q 735E4I2 orq 2.96Eri>4 9.66E7O4 2.86E-Kn 
5J0EO2 (irq 9.70E-06 (25'q BMErOl orq T91E-H)1 9.98Ew04 1.91E-02 

Vinyl chloride 1.78E-Q2 orq 133E^ (25'q 936E^ (irq 2.77E+03 1.06E-03 2.93B+«) 
Xylene (total) 221E4)3 orq 9.90E-06 (25'q 7.91E-4I2 orq 2.47E+04 9.91E4)4 2.44E+01 

Nots. 
(1) Die applied chemical properties for most chemicals were obtained from the chemical properties database implemented in USEPA (2004). The applied chemkai properHes for cyciohexane and xylenes (total) were obtained from USEPA (2009). The Henry's Law 

constant and air diffusion coefflcient were corrected for an average vadose zone temperature of 11 "G. The reference temperahire for the water diffusion coefTicient is 25^ and, considering its low value, a correction to 11 °C was considered negligible. 

(2) For RME soli gas concenbations, refer to Table B:3J. 

(3) Die soil gas attenuation factor o is based on tile solutioii for soii gas migration to building indoor a|r presented in )ohnson and EtHnger [1991; Equation (21)), the vadose zone and building properties listed beiow, and a 4 Pa pressure difference 

between the vadose zone and the building (&P) as applied by USEPA (2004). The calcuiation of the soil gas attenuation factor was conducted using the Excel spreadsheet 'SG-ADV-Feb04.xls' 

developed ̂  USEPA (2004) and the following Site-specific vadose zone and building properties. 

Vadose Zone Soil ProjaerMes; 

BuiUUngPrvpertut: 

Total Porosity, CT(%) 37.5 

Moisture-FUied Porosity, a„ 0.054 

Vapor^Filled FOrosity, e. 0.321 

Dry Bulk Soil Density, pn (g/cnP) 1A6 

Vadose Zone Temperature (°Q 11 

Soil Gas Sampling Depth Below Grade, Ls (m) 0i91 

Enclosed Floor Space Length, Ls(m) 10 

Enclosed Floor Space.W|dth,W,(m) 10 

Default porosity for a sand soii type as implemented in USEPA (2004). 

Default moistiire-filled porosity for a sand soil type, as implemented in USEPA (2004). 

Vapor-filled porosity, s, - St / 100 - a,, 

Defaiiit dry bulk density for a sand soil type, as Implemented in USEPA (2004). 

Based on average shallow groundwater temperature in the Ohio, as presented in USEPA (2004; Figure 8). 

Conservatively applied mihinium depth to top of soil vapor screens of 3 feet (0,91 m), as indicated in Table B.I. 

Based on default building dimensions of 10 m x 10 m, as indicated in USEPA (2004). 

Based on default building dimensions of 10 m x 10 m, as indicated in USEPA (2004). 
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DERIVATION OF INDOOR AIR EXPOSURE POINT CONCENTRATIONS FROM SOIL VAPOR - ON-SITE INDUSTRIAt/COMMERCIAL WORKER INDOOR AIR INHALATION EXPOSURE 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE OHIO 

Enclosed Space Height, H, (m) 2.44 Based on a delaull commercial building ceiling height of 2.44 m, as indicated in USEPA (2004). 

Building Air Exchange Rate, T.^(l/h^ 0S3 Industrial indoor air exchange rate, as indicated in ASTM (1995). 

Ratio of Crack Area to Belcnv-Grade Area, h (%) DUBB DefauU crack ratio for slab-onigrade structures, as indicated in U5EPA (2004). 

' Foundation Thickness, (cm) 15 Assumed based on default floor slab thickness of 15 cm (6 inches), as presented in USEPA (2004). 

Depth Below Grade to Bottom of Enclosed Space Floor, L f (cm) 15 Based orr a Epical slab depdi of 0.15 m below grade, as indicated in USEPA (2004). 

Avenge Vapor Flow Rate Into'Building, QHii(L/min) 5 Default average vapor flow rate into building, as indicated in USEPA (2004). 

(4) The exposure point concentration in the building is calculated from, CMuae " Qa *<>• 
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TABLE 

DERIVATION OF INDOOR AIR EXPOSURE POINT CONCENTRATIONS FROM ON-SITE GROUNDWATER ^ OFF-SITE INDUSTRIAIAXlMMERaAL WORKER INDOOR AIR INHALA110N EXPOSURE 
SOUTO DAYTON DUMP AND LANDRLL SITE 

MORAINE OHIO 

CheimieMt.Pnperi *a) GroNfuiu>i Jotniion&.EtHnger 
tn^Air 

EPC 
Henry's Low Wdi^DiffHsion AirDij^ibfon Gonmifrafion AHniiMfiojf Factor rnBinfdifv 

Cftemicab of Potmtial Omcenf CoMtant, H|. Co^dentD"^ C^O) a(3) CWIM«(4) 
(COPO (mpmrnY^n <emW (cmW 

yocM 
1,1-Dkhloraethane 3il2E^» (n*q 1.03E4I3 (25-C:) 6.9DE412 (11^ 2.14E402 2J8E04 639E+00 639E4a 

4RiE4M 01"C) 9.90EB6 (23-q 9.68E4I2 (ll'C) 1.41E-H)0 3.19E^ 9.27ET03 937&06 
Benzene 2R2ETO (11*C) 9B0E<I6 (25X1) 8.19Efl2 (ll-q 1.07E-»<n 2.73E^ 333E4n 3.53E-04 

1.63&03 (ll-Q 8.70&06 (23t) 6.79E^ (ll-q 103E-K)D 2.35ED4 3.%E-a2 3.35&05 
Chloroform T95M3 aTQ 1.00&05 (23-Q 9.68&02 (11^ .539E01 3.13E4M 1.47&02 1.47E^ 
ds-l,2-t)lchlorDCthene Z14E4D (ll-Q 1.13&03 (25-Q, 6.K&02 (ll-q 931 237EM Z07E+00 ZOTE^D 

4A5&04 (11-q 1.03E^ (25-Q 1A2E:Q2 (ll-q lUOE^OO 831E-05 138E4I3 138E46 
Ethylbeiizerie 3.38E<B (ll-q 730E4)6 (25-q 6.98E:02 (ll-q 1.98e-KI0 2.39^ 638E^ 6.88E-05 
Mflhylerwchloridc 1.22^ (iix:) 1.17E05 (25-q 9.40E:02 (11^ 1J7E+00 • 3.0B&O4 104E^ Z04^ 

830Er03 (ITQ 8.2DE^ (23-q 6JDE4)2 (ll-q 5A4E^ 231E04 4.47E<I2 . 4.47EB5 
Trichloroelhcne 5.G5E4n (11*C) 9.10E-06 (25-q 7.^E02 01*C) A67E*m 23pE-04 4.69E+00 4.69E^ 
Vinyl chloride 1.78E^I2 01*C) 1.23E-4)3 (25-q 9R6&02 (ll-q 1.99E*01 3.16E<H 4.80E+00 430EB3 
Xylene (total) ZSTE^D (ll-q 9 j4E-<»6 (25-q 6.64E4)2 01 2inE^ 230^04 5.69E-02 5A9EB5 

ffVOCt 

3'Methylnaphlhalene 1.34EM (il?C) 7.73E-06 (25-q 4R6E4)2 01*C) 1.97E4<» 2inE4H 237E-03 2.27E-06 
1.65E4H Ol'C) 7.30E^ (23-q 5.49&d2 01*C) - 9J9Em Z15E-04 1.42E-03 1.42E-06 

itola: 
d in USEPA (2004). Chemical properties data for cb-U-dichloioelhylene wt 

The Henry's Law constanb and air diffusion coefficienb were corrected for an average vadose xoite temperature of 11*C. The tefereiwe lempc 

ib low value, a correction to 11-X was cortsidaed negligible. 

For RME groundwater concentrations^ refer to Table B3.6. 

n coefficienb b 23*C and, considering 

The soil gas attenuation factor a b based on the solution for soil gas migration to buijding indoor air piesen 
between theyadose zone and the building (AP) as applied by U5EPA (2004). The calculation of the soil gas 

developed by USEPA (2004). The following vadose zoiw and building properties were also applied. 

d in Johnson and Ettinger [1991; Equation (S)). the vadose zone and bu JP" ed below, and a 4 Pa pr 
r was conducted using a modified version of the Excel spreadsheet "GW-ADV-Feb04.x]s" 
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TABLE G.4 

DERIVATION OF INDOOR AIR EXPOSURE POINT CONCENTRATIONS FROM ON-SITE GROUNDWATER - OFF-SITE INDUSTRIAIAXJMMEROAL WORKER INDOOR AIR INHALATION EXPOSURE 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE OHIO 

Vaitose Zone Soil Proptrties: 

TolaIPbrosily.«T(*) 3" 
Moisture^Fillcd-Pbrosity, O.QM 

Vapor-Filled Porosity^ c* 0J21 

Diy BuIkSoil Density, (g/cin>) 1A6 

Vadose Zone Temperature ("Q 11 
Depth Below Grade to Water Table, L^n (m) 3i» 

BuiMffvProperffes; 
Enclosed Floor Space Length, Ls(m) 10 

Enclosed Floor Space Width, W. (m) 10 

Enclosed Space Height, H. (m) 2.44 

Building Air Exchange Rate, T,^(l/hr) 0.83 

Ratio of Crack Area to Below-Orade Area, h (%) 0.038 
Foundation ThickneasirLaack (cm) 15 

Depth Below Grade to Bottom of Enclosed Space Floor, Lp (cm) 13 

Average Vapor Flow Rate Into Building, QKU (L/min) 3 

Default porosity for a Miid soil type as imph 

Default moisture-filled porasit}- for a sand soil type, as 

inUSEPA(20M). 

mied inU5EPA(20O4). 

Vapor-aned porosity, c, - CT /100 - c. 

Default dry bulk deiuily for a sand soil type, as implemented In U5EPA (20U). 

Based on average shallow groundwater temperature in the Ohio, as presented in USEPA (2004; Figure 8). 

Based on the geomeliic mean depth to groundwater at the Site of 3i)6 m as presented in Table B.2. 

Based on default building dirr s of 10 m X10 m, as indicated in USEPA (2004). 

Based on default building dimensions of 10 m x 10 m, as indicated in USEPA (2004). 

Based on a default commercial building ceiling height of 2.44 m, as indkaled in USEPA (2004). 

Industrial indoor air exchange rate, as indicated in ASTM (1995). 
Default crack raHo for slab-on-gnide stiuchiies, as indicated in USEPA (2004). 

Assumed based on default floor slab thickness of 15 cm (6 inches), as presented in USEPA (2004). 

Based oh a typical slab depth of ai5 m below grade, as indicated In USEPA (2004). 

Default average vapor flow nte iiito building, as indicated in USEPA (2004). 

(4) The exposure point concentration in the building is calculated from, Q.iUB, " * a * (HL / (T*R)) * CF, where T is the vadose zone l« 

conversion factor of 1000 L/m'. 

e in Kelvin, the universal gas constant R is 8.206E-03 atm TF?/ mol K, and 

CRA 038443 (11) 
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TABLE C5 

DERIVATiON OF INDOOR AIR EXPOSURE POINT CONCENTRATIONS FROM ON-SITE GROUNDWATER - OFF«ITE RESIDENT INDOOR AIR INHALATION SCPOSURE 
SOUTH DAYTDN DUMP AND LANDHLL SITE 

MO|LUNE;OHIO 

Chemicmh ofPbtemtimI CMcm 

(COPO 

Hmty's Law 
ComtMt, If L 
(atm myiitoU 

CkhmealPropertiaq) 

WatrrDi^foH , 
CoeffMtnt,D"" 

(aaW 

AirD^m 

(nitW 

Gmmdwatn 

CDHcnftraffdH 
C^(2) 

iM9^) 

Jokiumi&EMnger 

AtttnuaHonrmctar 
m(3) 

0*9^') 

ImfoorAir 

EPC 

VOCt 
1,1-Dichlpniethahe 
I^^Dichloracthuw 
Benzene 
Ghlohibenm 
Chiorofbim 
ci»-1^-D)chIoroe^ 
DibroinQchlonnnethene 
Ethylbenzene 
Methylene chloride 
Tctrachloroethm 
Trichloraetfwne 
Vii^l chloride 
Xylene (total) 

3il2^ 
4.n^ 
2:s2^ 
1.63^ 
1.93E-03 
ZUBM 
4.tiE€4-
3,38^ 
1.22E«3 
8J0E-O3 
3X6E-03 
1.7BE4I2 
2.87&03 

(11-q 
ai-Q 
(11*C) 
ni*c) 
Oi-q 
(11*Q 
ai*c) 
arc) 
arq 
ai*q 
("•q 
(irq 
(trq 

liBE-03 
9.90E4)6 
9A0E-O6 

8.7DE4)6 

1.00E4)3 
1.13EB3 
L05&B5 
7A0E4)6 
1:17E-(6 

8.20E4)6 

9.10E4)6 
L23E^ 
934E-06 

(»tq 
(25*q 
0"q 
{25-q 

(23-q 
(25-q 
(25-q 
(25-q 
(25-q 
(25-q 
(25-q 
(25-q 

A90E^2 
9^E42 
B.19E-02 
6.79&02 
9.6eE4)2 
6A3E4)2 
T.82E4)2 
6.9BE4)2 
9,40E-02 
6.7DE02 
7.35BG2 
9A6EB2 
6.64E-02 

ai^ 
ai-q 
arq 
arq 
arq 
ai*q 
arq 
Oi*q 
Oi-q 
ni-q 
("•q 
arq 
ai*q 

114E«<I2 
1.41E400 

ijj7E+<n 
iDSE-KJO 
5J9E-«1 
«1E-Hn 
1.00E-K» 
1.98E4a) 
1J7E4<»' 
5.44E-<n 
&67E+01 
I.99E-Kn 
2.01E«06 

1.04E4» 
1.33Efl3 
i.iT&ro" 
1.04&03 
1J0E4)3 
1D4E^ 
4.40BO4 
1.(BE4I3 

1.02B03 
1D9E413 
131E4I3 
1.02E03 

2.90E+01 
3A5E-fl2 
1J1E+00 
1.48^ 

9.iiE+a) 
R40E-03 
3D2E-(n 
a.49E4l2 
1.9:^-01 
Z04E+(n 
1.98E+01 
252E-(n 

2.90E-02 
3^E4B 
1.51EB3 
1.48E4M 
6.09E415 
9.11 EflS 
8A0E4)6 
3B2^ 
8.49E4)5 

1.97EM 
2.04E4)2 
1.98&02 

2.52&04 

SVOCa 
2-MelhyinaphthaIene 
Naphthalene 

1.34EB4 (ll-q 
1.&&4M (11-q 

7.73E4)6 (23-q 
7jOE-06 (25-q 

4A6E-02 (11-q 
3.49E4)2 (11-q 

1.97E400 

9J9E01 

9.47EB4 
9.90E4)4 

lD^-02 
637E^ 

1.07E4» 
6J7E-06 

e applied as surrogate values for 1,2-dkhloroclhyIcne (total). a) The appli^ chemical properties arc obuined from the chemical properties database implemented in USEPA (2004). Chemical properties data for cis-l^-dichloroethyli 
The Henrys Law constants and air diffusion coeffidcnts were corrected for an aveiege vadose zone temperature of 11-C The reference temperature for the water diffusion coefficients is 23^ and, considering 
ib low value, a correction to llT was considered negligible. 

(2) For RME groundwater concentrations, refer to Table BJA. 
(3) The soil gas attenuation factor a u based on the solution tor soU gas migration to building indoor air presented in Johnson and Ettinger [1991; EquaKon (21 )|, the vadose zone and building properties listed below, and a 4 Pa pressure difference 

n the vadose zone and the building (AP) as applied by USEPA (2004). The calculaHon of the soil gas attenuaHon factor was conducted using a modified version of the Excel spreadsheet 'GW.ADV-Feb04jds" 
d 1^ USEPA (2004). The following vadose zone and building properties were also applied. 
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TABLE CS 

DERIVATION OF INDOOR AIR EXPOSURE POINT CONCENTRATIONS FROM ON-SITE GROUNDWATER - OFF-SITE RESIDENT INDOOR AIR INHALATION EXPOSURE 
SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINROHIO 

VtJos* Zone Soil Propntfc*: 

Total Poroaity, Cr (%) 

Moistun-Ftllcd Porosity, e„ 

Vapor-Filled Porosity, e» 

Dry Bulk Soil Density, (8/cm>) 

Vsdosc Zone Temperature CQ 

Depth Below Grade to Water Tabic; Lm (m) 

BifiMiiv Properties; 

ErKloaed Floor Space Length. (m) 

Enclosed Hoor Space Width, W. (m) 

Enclosed Space Height, H| (m) 

Building Air Exchange Rate, T.j, n/hr) 

Ratio of Crack Area to Below-Crade Area, h (%) 

FoundatkNi Thickness; (cm) 

Depth Below Grade to Bottorn of Enclosed Space Floor, Lp (cm) 

Average Vapor Flow Rate Into Building, Qai (L/min) 

37.5 

0JS4 

0321 

1.66 

11 

3il8 

10 

10 

3M 

0.25 

a02 

15 

200 

5 

y for a sand soil type as Impkmentcd in USEPA (2004). 

re-filled porosity for a sand soil type, as implemented in USEPA (2004). 

Vapor-fiiici ly.e,-CT/100-a„ 

Default dry bulk density for a sand sofl type, as Impler din USEPA (2004). 

Based on average shallow groundwater temperature in the Ohia as presented in USEPA (2004; Figure 6). 

Based on the geometric mean depth to groundwater at the Site of 3.06 m as presented in Table B2. 

Baaed on default bu lions of 10 m X10 m, as indicated in USEPA (2004). 

Based on default building dimensions of 10 m x 10 m. as indicated in USEPA (2004). 

Based on a default building mixing height for a building with a basement of 3.66 m, as indicated in USEPA (2004). 

Default indoor air exchange rate, as indicated in USEPA (2004). 

Default crack ratio for basement structures, as indicated In USEPA (2004). 

Assumed based on default floor slab thickness of 15 cm (6 inches), as presented in USEPA (2004). 

Based on a typical basement depth of 2 m below grade, as indicated in USEPA (2004). 

Default average vapor flow rate into building, as indicated in USEPA (2004). 

(4) The exposure point concentration in the building is calculated from, " Cg« * a * (H|, / (TR)) * CF. where T Is the vado! 

conversion factor of 1000 L/w?. 

mpe e in Kelvin, the universal gas constant R is 8.206E-05 atm mV niol K, and 

CRA 311793Mcmol-ATrA 



€ 



TABLE OF CONTENTS 

1.0 INTRODUCTION D-1 

2.0 STATISTICAL PROCEDURES FOR SELECTION OF EPC METHODS D-2 
2.1 PERCENTAGE OF CENSORED DATA (NON-DETECTS) D-2 
2.2 DATA PRE-PROCESSING FOR ELEVATED DETECTION LIMITS D-2 
2.3 DATA DISTRIBUTION TESTING D-3 
2.3.1 NORMAL DISTRIBUTION TESTING D-3 
2.3.2 GAMMA DISTRIBUTION TESTING , D-4 
2.3.3 LOGNORMAL DISTRIBUTION TESTING .' D-6 
2.4 SELECTION OF 95 PERCENT UCL METHODS D-6 

3.0 95 PERCENT UPPER CONFIDENCE LIMIT (UCL) 
CALCULATION METHODS D-7 
3.1 UN-DETECTED ANALYTES 

(100 PERCENT NON-DETECT DATA SETS), SMALL 
DATA SETS (N < 5), AND FEW DETECTED VALUES (< 4) D-7 

3.2 STUDENT'S-T UCL (ALL DATA DETECTED VALUES) D-8 
3.3 STUDENT'S-T UCL pATA SETS CONTAINING NON-DETECTS).... D-8 
3.4 APPROXIMATE GAMMA UCL D-10 
3.5 ADJUSTED GAMMA UCL D-10 
3.6 BOOTSTRAP-T UCL D-10 
3.7 HALL'S BOOTSTRAP UCL D-11 
3.8 LAND'S-HUCL D-12 
3.9 UCLS BASED ON THE CHEBYSHEV INEQUALITY D-13 
3.9.1 CHEBYSHEV UCLS BASED ON SAMPLE MEAN 

AND STANDARD DEVIATION (DETECTED DATA) D-13 
3.9.2 CHEBYSHEV UCLS BASED ON SAMPLE MEAN AND STANDARD 

DEVIATION (DATA SETS CONTAINING NON-DETECTS) D-13 
3.10 PERCENTILE BOOTSTRAP UCLS 

(DATA SETS CONTAINING NON-DETECTS) D-14 
3.11 BIAS-CORRECTED ACCELERATED (BCA) BOOTSTRAP UCLS 

(DATA SETS CONTAINING NON-DETECTS) D-14 

4.0 MAXIMUM DETECTED VALUE D-16 

5.0 REFERENCES D-17 

038443(11) CONESTOGA-ROVERS & ASSOCIATHS 



LIST OF FIGURES 
(Following Text) 

FIGURE 1 UCL METHODS DECISION FLOWCHART 

LIST OF TABLES 
(Following Text) 

TABLE! 

TABLE 2 

TABLES 

TABLE 4 

TABLE 5a 

TABLE 5b 

TABLE 5c 

TABLE 6 

TABLE 7 

TABLE 8 

TABLE 9 

COEFFICIENTS fli FOR THE SHAPIRO-WILK W-TEST OF NORMALITY 

CRITICAL VALUES (Wcrit) FOR THE SHAPIRO-WILK W-TEST OF 
NORMALITY 

cklTICAL VALUES (Dcrit) FOR THE KOLMOGOROV-SMIRNOV TEST OF 
GAMMA DISTRIBUTION (a= 0.05) 

CRITICAL VALUES () FOR THE ANDERSON-DARLING TEST OF 

GAMMA DISTRIBUTION (a= 0.05) 

INITIAL SCREENING FOR SMALL OR HIGHLY CENSORED DATA SETS, 
AND TREATMENT OF ELEVATED DETECTION LIMITS 

STATISTICAL METHODS USED FQR DETERMINING 95 PERCENT UPPER 
CONFIDENCE LIMITS (UCLs) FOR DATA SETS WITHOUT NONDETECT 
OBSERVATIONS 

STATISTICAL METHODS USED FOR DETERMINING 95 PERCENT UPPER 
CONFIDENCE LIMITS (UCLs) FOR DATA SETS WITH NONDETECT 
OBSERVATIONS 

VALUES OF THE CUMULATIVE CHI-SQUARE (X^) DISTRIBUTION 
(a = 0.05) 

SIGNIFICANCE LEVELS (a') FOR ADJUSTED GAMMA UCL 
CALCULATIONS 

VALUES OF HO.95 FOR LAND'S H-UCL METHOD 

Z-SCORES FOR THE STANDARD NORMAL DISTRIBUTION 

03^443(11) CONESTOGA-ROVERS & ASSOCIATES 



1.0 INTRODUCTION 

A key element of the risk assessment process is the estimation of the concentration of a 
chemical in the environment (USEPA, 2002). The concentration used is termed the 
exposure point concentration (EPC), which is a conservative estimate of the average 
concentration within an environmental medium (USEPA, 2002). 

The EPCs applied in the risk assessment process were developed based on the 
reasonable maximum exposure (RME) scenario. In this scenario, a conservative 
95 percent upper confidence limit (UCL) of die mean was used as an estimate of the 
exposure term. The determination of 95 percent UCLs are statistically based and driven 
by characteristics of the data. Key factors determining the statistical methodologies 
employed include: (i) the probability distribution of the observed data (e.g., normal vs. 
gamma-distributed vs. lognormal, etc.); and (ii) the proportion of censored data 
(non-detiected results) present. 

The following sections present the procedures used to determine the 95 percent UCL 
values of the contaminants of concern (COPCs) in this risk assessment. A number of 
guidance documents were consulted in developing the statistical methodologies 
including USEPA (1989), USEPA (1992) updated by USEPA (2002), USEPA (1997), 
USEPA (2003), USEPA (2006a), USEPA (2006b), USEPA (2009a), USEPA (2009b), and 
MOE (1997). 

The 95 percent UGL methods used have been selected to be consistent with USEPA's 
ProUCL Version 4.00.04 software, which was released on May 13, 2009. The methods 
incorporated in this software are described in USEPA (2009a, 2009b), which have been 
used as the primary reference documents for the UCL methodologies. 

The EPC calculation methodologies employed are discussed in the following sections: 

• Section 1.0 Introduction 

• Section 2.0 Statistical Procedures for Selecting UCL Methods 

• Section 3.0 UCL Calculation Methods 

• Section 4.0 Maximum Detected Value 

• Section 5.0 References 
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2.0 STATISTICAL PROCEDURES FOR SELECTION OF EPC METHODS 

The development of EPC estimates is performed for each COPC separately using a four 
step process consisting of: (i) determining the percentage of non-detects present, 
(ii) pre-screening data for elevated detection limits, (iii) data distribution testing, and 
(iv) selecting and implementing an appropriate statistical method for EPC estimate 
calculations. 

2.1 PERCENTAGE QF CENSORED DATA INON-DETECTSl 

The first step of the statistical evaluation is to determine the percentage of the 
non-detects present in each data set. Suggested approaches to account for the presence 
of non-detect analytical results are outlined in USEPA (2009a, 2006b). The primary 
techitique recommended to account for non-detects in data sets is the Kaplzm^-Meier 
(KM) product limit estimation method (Kaplan & Meier, 1958). This procedme is 
described in detail in Section 3.3 below, and uses the numerical values of the detected 
results in conjunction with the proportions of non-detect results at different detection 
limits in order to determine estimates of the population mean and standard error for use 
in UCL calculations. USEPA (2009a, 2006b) recommends different UCL computation 
methods based on the level of non-detects present, as well as other data distribution 
characteristics, as indicated in Section 2.3 below. 

2.2 DATA PRE-PROCESSING FOR ELEVATED DETECTION LIMITS 

The second step of the analysis screens the data set for the presence of data consisting of 
non-detect results with elevated detection limits. Such data are of limited value in EPC 
determination, since they have high uncertainty associated with them (i.e., the ^alyte 
may or may not be present at a concentration between zero and the high detection limit). 
In such cases, where sufficient additional data points (detected values or non-detects 
with lower detection limits), the high detection limit data may be removed from the data 
set prior to UCL calculations applying the following logic: 

• For data sets with 10 or fewer data points, eill data arie retained 

• For data sets with between 10 and 100 data points, and containing up to 25 percent 
non-detect results with elevated detection limits, the high detection limit data are 
removed from UCL calculations 
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For data sets with greater than 100 data points, and containing up to 50 percent 
non-detect results with elevated detection limits, the high detection limit data are 
removed from UCL calculations 

2.3 DATA DISTRIBUTION TESTING 

The third step in determining an appropriate UQ. method for each data set is to 
determine the statistical data distribution. Each data set is classified as being described 
by one of the following distributions (in descending order). In any cases where the data 
fit more thcin one distribution, the distribution highest on this list is selected (e.g., if a set 
of data may be described by either a normal or lognormal distribution based on testing, 
a normal distribution assumption is made), unless further testing is performed to 
demonstrate that one distribution fits the data better than the others. 

i) Normal Distribution 

ii) Gamma Distribution 

iii) Lognormal Distribution 

iv) None of the above (in which case a non-parametric UCL is required) 

Details regarding the distribution testing needed for each of these methods are given in 
the following sections. 

2.3.1 NORMAL DISTRIBUTION TESTING 

To test a data set for normality, the Shapiro-Wilk W-test (1965), which was later 
___ 

extended for large sample sizes by Royston, (1982), weis iised. This test is statistically 
robust and is considered one of the best numerical tests of normality. The test is 
especially sensitive to detecting deviations in the extreme tails of the distribution. The 
following steps are employed to perform the Shapiro-Wilk W-test; 

i) The sample data are ordered from smallest to largest 

ii) A weighted sum (&) of differences between the most extreme observations is 
calculated 

1=1 1=1 
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where: 

Xi is the sniallest ordered value in the sample 
n is the number of samples 
k is the largest ihtegCT less than or equal to n/2 
Ui is a coefficient from standard tables dependent on the sample size n 

A table of Oi coefficients is attached to this Appendix (Table 1) 

iii) The weighted sum is divided by a multiple of the standard deviation (S) to )deld 
the Shapiro-Wilk statistic (W) 

f I. 
W = 

iv) The calculated W is compared against a critical value (Went) taken from a 
standard statistical table (see Table 2). If Wis greater than Wmt then the data are 
concluded to be normally distributed at the selected level of significance 

2.3.2 GAMMA DISTRIBUTION TESTING 

Gamma parameter estimation and distribution testing were performed using the 
methods presented in fhe ProUCL 4.00.04 Technical Guide (USEPA, 2009a), including 
the Kolmogorov-Smimov and Anderson-Darling tests. 

Prior to performing a test of goodness-of-fit for the gamma distribution, two gamma 
patrameters must be determined. These parameters are: (i) the shape parameter K; and 
(ii) the scale parameter 6. Estimation of the parameters is performed as described in 
Section 2.3.2 of the Draft ProUCL 4.00.04 Technical Guide (USEPA, 2009a). Specifically, 
the maximum likelihood estimators were calculated as follows. 

Step 1) Define an approximation of the Digamma function 'P( K) as: 

4'(v) «ln(A:) - ̂ + [l- (1/10 -1 /(2 l/c^)) / K' ]I{6K)]I{1K) for K^; and 

^(x')=4'(/r-i-l)-l/A: for K <8 (iterative formula) 

Step 2) Define an approximation of the Trigamma function T'(K) as: 

4"(if) « ^ + {l + [l - (1 / 5 -1 /(7K^))]/(3if)}/(2/c)}/ K for K^8; and 

4" (if) = 4^' (if +1) -1 / if ̂  for K <8 (iterative formula) 
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Step 3) Define an initial estimate of K as: 

Kf)=\l2M where, 

A/=Inp)-ij;in(x,) 

Step 4) Solve for K iteratively using the following formula until convergence occurs 
(typically fewer than 10 iterations for convergence to 5+ significant figures). 

Step 5) Calculate 6 using the relationship: 

d=x/K 

where 3c is the mean of the data set. 

These estimated expected values (designated by the ^ character over K and 0, and 
termed "k hat" and "Theta hat", respectively, in ProUCL Version 4.00.04 guidance) are 
used in the data distribution testing below, and in the gamma UCL calculations 
presented in Section 3. 

The Kolmogorov-Smimov and Anderson-Darling goodness-of-fit tests are empirical 
distribution function (EDF) tests that can be used to test a gamma distribution (as well as 
other distributions). The steps in performing these tests using the gamma parameters 
calculate above are as follow: 

Stepl) Let F(x) be the cumulative distribution function (CDF) of the gamma 
random variable X. Let Z=F(X), where Z represents a uniform U(0,1) 
random variable. For each data point Xi compute zi using the incomplete 
gamma function 

2i = F(ari) ; 1=1,2,...,n 

Note that the incomplete gamma function is available using the Microsoft 
Excel GAMMADIST function with xu K and 0 as arguments. It may 
alternatively be calculated using the algorithm in Press etal. (1990), the 
details of which are not provided here. 
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Step 2) Arrange tiie resulting Zi in ascending order as Zi ^ 22 ^ ^ Zn 

Let z=^ z, / w he the mean of the zi; i= 1,2,... ,n. ^IF 

Step 3) For the Kolmogorov-Smimov test, calculate the following two test statistics: 

D" =maX;{l//i-z,.} and £)" =max,{z,-(i-l)/n 

Then, the Kolmogorov-Smirnov test statistic is given by D = max{D*jI>). 

Step 4) For the Anderson-Darling test, calculate the following test statistic: 

- (1 / «) X { (2/-l)[log(z,) + 10g(l - )] } 
•1 

Step 5) Compare the D and statistics to tabulated critical values (Tables 3 and 4). 
If the calculated values (from Steps 3 and 4) are less than the tabulated 
critical values, then the data are gamma distributed. If the calculated 
values are greater than the tabulated critical values, then the hypothesis of 
a gamma distribution is rejected. 

2.3.3 LOGNORMAL DISTRIBUTION TESTING 

Testing for a lognormal distribution is carried out by transforming the original data set 
by taking the natural logarithms (loge or In) of the data and then applying the 
Shapiro-Wilk W-test as described for the normal distribution above (Section 2.3.1). 

2.4 SELECTION OF 95 PERCENT UCL METHODS 

Methods for detenriining the 95 percent UCL values are discussed in USEPA(2002) 
(Which updates USEPA1992), USEPA (2004), USEPA (2006b), USEPA (2009a), and 
USEPA (2009b). Recommended 95 percent UCL methods are available in the ProUCL 
Version 4.00.04 Technical and User Guides (USEPA, 2009a,b). These recommendations 
have been followed in the selection of 95 percent UCL methods. 

A UCL method decision flowchart is presented on Figure 1, which illustrates the 
decision process described in Table 5a, 5b, and 5c to determine which 95 percent UCL 
method is appropriate to use. 
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3.0 95 PERCENT UPPER CONHDENCE LIMIT (UCL) 
CALCULATION METHODS 

The following sections discuss the calculation procedures used to produce 95 percent 
UCL estimates. The selection of an appropriate method for each data set is presented 
above in Section 2. 

3.1 UN-DETECTED ANALYTES 
(100 PERCENT NON-DETECT DATA SETS), SMALL 
DATA SETS IN < 51. AND FEW DETECTED VALUES « 41 

In most cases for chemicals that have not been detected in an environmental medium, 
siich analytes are not considered as COPCs under USEPA's Risk Assessment Guidance 
for Superfund (RAGS, USEPA1989). However, when a non-detected analyte must be 
retained as a COPC for other site-specific reasons (e.g., a primary component of a waste 
stream), USEPA (2009b) recommends using the maximum reporting limit (RL) for the 
EPC value. This approach has been applied, subject to screening for atypically high 
detection limits occurring infrequently (i.e., no more than once in twenty observations) 
in the data set. 

In cases where the number of data points is small (fewer than 5 observations), statistics 
are not considered reliable and USEPA (2009a,b) recommends that the maximum value 
(detect or reported detection limit) be used. Note that the uncertainties in this case 
(i.e., a small data set containing few detected values) are high, and it is always 
recommended to collect more samples in order to better characterize the study area. 

For data sets containing five or more observations, but having only four or fewer 
detected values, special treatment is recommended by USEPA (2009a) in determining 
EPCs: 

For 0 to 1 detected values, no statistics are possible, and a UCL is not calculable. In 
these cases, the maximum value (detect or detection limit) is used as the EPC. 

For 2 detected values, KM procedures only should be applied to any UCL method 
selected. 

For 3 detected values, most statistical calculations should be performed, but not 
using gamma distribution methods. 

USEPA also makes a general recommendation that efforts should be made to collect a 
data set with approximately 8 to 10 detected observations minimum. 

038443 (11) D-7 CONESTOGA-ROVERS & ASSOCIATES 



The approaches described above have been followed during EPC calculations for data 
sets containing high percentages of non^detects and for small data sets. The details of all 
the procedures used are shown in Table 5a. 

3.2 STUDENT'S-f UCL f ALL DATA DETECTED VALUESl 

The ariihmetic mean and standard deviation of the data are calculated, and the 
95 percent UCL value is found using the following equation. 

95%UCL = x + 

where: 

jc = mean of the substituted data set 
t(0.05,n-i,i) = student t-statistic for a one-tailed 95 percent confidence (a=0.05) and n-1 

degrees of freedom 
s = standard deviation of the substituted data set 
n = number of samples 

3.3 STUDENT'S-f UCL fPATA SETS CONTAINING NON-DETECTSl 

For data sets containing non-detect data, the Kaplan-Meier (KM) method is used to 
generate estimates of the population mean (//) emd its standard error () as follow: 

Let xi, xp Xn represent n observed values obtained from samples collected. 
Let x'l, < x'^ ..., < x'n denote the n' distinct COPC concentrations observed. 

Therefore, n'<n. 

Let mj denote the number of detects at x'j. 
Let nj represent n data values detected in samples collected at Xj. 
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m 

Step 1) Define a cumulative distribution function F(x) as: 

F(x) = 1, when x>xl 

when < jc < x[. 
iuicUllia:/,->x n. 

F(x) = F(x;), when x„ < x > x; 

F(x) = 0 or undefined, when 0 < x > x,„ 

Step 2) Calculate the KM population mean {fi) as: 

M = ^x^ix'.)-F{x\_;^,where,x,=^. 

Step 3) Calculation of the KM standard error (O^SE) mean as: 

y^2 

where: 

k = the number of observations below the detection limit and 

y=i 

The calculation of a 95 percent UCL using these Kaplan-Meier estimates is then 
accomplished using the following equation: 

95%UCL = // + /(0 05„_,,)-O-S£ 

where: 

fi = Kaplan-Meier estimate of the population meem (see above) 

t(0,05,n-i,i) = student f-statistic for a one-tailed 95 percent confidence (a=0.05) and n-1 
degrees of freedom 

CTjg = Kaplan-Meier estimate of the population standard error (see above) 
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3.4 APPROXIMATE GAMMA UCL 

To calculate the Approximate Gamma UCL, the following formula is used: 

UCL=lnk'xlX\^j^.{a) 

where: 

n = the number of samples 

k* = the bias-corrected estimate of ^; k*=(n- 2>)k /« + 2 /(3/j) 

3c = the sample mean 
X {a) = the cumulative chi-square distribution at a (=0.05 for a 95 percent 

confidence limit) with Ink degrees of freedom (e.g., interpolated from 
Table 6). 

3.5 ADJUSTED GAMMA UCL 

To calculate the Adjusted Gamma UCL, the following formula is used: 

UCL=2nicxlX\^j^.{a') 

which is the same formula as for the Approximate Gamma UCL above, but an adjusted 
level of a, a\ is used based on the values found in, or interpolated from. Table 7. 

3.6 BOOTSTRAP^tUCL 

To calculate the UCL based on the Bootstrap-f method, the following steps are 
performed: 

Step 1) Calculate estimates of the population mean fi and its standard error 

using the KM method as described previously. 

Step 2) Re-sample the original data a very large number of times (in this case 

thousands of times) using a sample size equal to the original number of 

samples and calculate each resample set's estimated population mean (//j) 

and standard deviation (), using the KM methods. 
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Step 3) For each re-sample set calculate the value. 

^SEb 

where n is the number of samples. 

Step 4) Sort the values from the lowest to the highest, and select the pivotal 

quantity f(aN)/ where N is the number of bootstrap sets. For example, if 
10,000 bootstrap sets are generated and a=0.05, select the 500^ (0.05 x 10000) 
lowest value. 

Step 5) Calculate the Bootstrap-t 95 percent UCL estimate as: 

95%UCL = ;i-/,^,-^ 
\n 

where: 

jl = KM estimate of the population mean 
&SE = KM estimate of the standard error of the population mean 
n = sample size 

= is the pivotal quantity defined in Step (4) 

3.7 HALL'S BOOTSTRAP UCL 

To calculate a Hall's Bootstrap UCL, a number of steps are required, as follow: 

Stepl) Compute the arithmetic mean (jc). 

Step 2) Compute the standard deviation (s). 

Step 3) Compute the skewness (fc). 

Step 4) Re-sample the data a very large number of times (thousands of re-sample sets 
were used during EPC calculations) selecting the same number of re-sampled 
data each time equal to the number of samples in the initial data set. 
Calculate each bootstrap set's mean jq,, standard deviation and skewness 

K-
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Step 5) For each bootstrap sety calculate the studentized mean (Wi,): 

(x,-x) 

^6 

Step 6) For each bootstrap set, calculate Hall's statistic: 

^ klW^ L . Q -W + -^ + -S + -k. 
3 27 6n 

tfl 
Step 7) Sort all the Qi, values (lowest to highest) cmd select the lower ® quantile 

(Qd) of the B re-sample sets. This is the (ccB)"' lowest value (e.g., for 10,000 

resample sets and a=0.05, select Qa = the 500th lowest value). 

Step 8) Compute the following quantity: 

7 TT 
-1 1 + ,Qa-f 

where n is the number of samples. 

Step 9) Compute the one-sided (1 - a) upper confidence limit on the mean as: 

LJCL,_„=x-W(QJs. 

In calculating Hall's bootstrap, five replicate calculations of the 10,000 resample sets each 
were generated, and the median UCL value used. These replicates were used to 
determine whether or not each given data set was sensitive to small differences with the 
random re-sampling algorithm used during calculations. 

3.8 LAND'S-H UCL 

Land's-H UCL is calculated as follows: 

Step 1) Compute the arithmetic mean 3?,^^ of the natural log-transformed data. 

Step 2) Coihpute the Standard deviation of the natural log-trmsformed data. 

Step 3) Look up the statistic from Table 8. 
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Step 4) Compute the one-sided (1 - a) upper confidence limit on the mean as; 

UCL,_, =e 

_ Jto, Wl-o^lo, 

2 

where n is the number of samples. 

3.9 UCLs BASED ON THE CHEBYSHEV INEQUALITY 

3.9.1 CHEBYSHEV UCLs BASED ON SAMPLE MEAN 
AND STANDARD DEVIATION fDETECTED DATAV 

Non-parametric (rank-based) UCLs for data sets containing no non-detect data are 
calculated using the Chebyshev inequality as follows: 

Step 1) Compute the sample mean (3c) and standard deviation (s). 

Step 2) Calculate the one-sided (1 -. a) upper confidence limit of the mean as: 

UCL = 3c + V((l/a)-l)5/V^^ 

Where n is the number of samples and a=0.05 for a one-sided 95 percent UCL. 

3.9.2 CHEBYSHEV UCLs BASED ON SAMPLE MEAN AND STANDARD 
DEVIATION fDATA SETS CONTAINING NON-DETECTSl 

When non-detect data area present, the non-parametric Chebyshev 95 percent UCL is 
obtained by first finding estimates of the population mean (^) and its standard error 

(CTjg) using the Kaplan-Meier procedure (see Section 3.3 above). These values are used 

in place of the sample mean (3c) and standard deviation (s) in the equation above, as 

shown below. 

UCL=^+V((i7apiya-„ / 
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3.10 PERCENTILE BOOTSTRAP UCLs 
IPATA SETS CONTAINING NON-DETECTSI 

To calculate the 95 percent UCL using the Percentile Bootstrap method, the following 
steps are followed: 

Stepl) Re-sample the original data a very large number of times (thousands of 

resamples were used for EPC calculations) using a sample size equal to the 

original number of samples, and calculate each resample set's estimated 

population mean (/ij) using the KM method (see Section 3.3). 

Step 2) Sort the values from the lowest to the highest. 

Step 3) Select the Percentile Bootstrap 95 percent UCL as: 

95% UCL = ft,,,,.,, 

where: 

Ao.95 yv) ~ is the 0.95xNt*> ordered estimate of ^4 out of N bootstrap sets 

For example, when N = 1000, a percentile bootstrap 95%UCL (e.g., based upon KM 
method) is given by the 950th ordered bootstrap estimate of . 

3.11 BIAS-CORRECTED ACCELERATED (BCA) BOOTSTRAP UCLs 
fPATA SETS CONTAINING NON-DETECTSl 

To calculate the UCL based using the Bias-Corrected Accelerated (BCA) Percentile 
Bootstrap procedure, the following steps are required: 

Stepl) Re-sample the original data a very large number of times (thousands of 
resamples were used for EPC calculations) using a sample size equal to the 
original number of samples and calculate each resample set's estimated 
population mean (^^) using the KM method (see Section 3.3). 

Step 2) Sort the values from the lowest to the highest. 

Step 3) Determine the number overall average (3c) of the N resample population 
mean estimates 
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Step 4) Determine the bias correction (Zg) as: 

Step 5) 

Zo=<D-' 
N 

where: 

= the number of times the bootstrap mean is below the overall 

O' 
average 
the inverse of the standard normal cumulative distribution 
(from a z-score table, e.g.. Table 9) 

Determine the acceleration factor (a) as: 

a=-
1.5 

where: 

3c_. = the mean of the Kaplan-Meier population means (fi/,) for all 

resample sets excluding the bootstrap set 

Step 6) Determine BCA order percentile 

a2=0 ^0 + 
Zn+Z 1-a 

l-alzo + z'-") 

where: 

z'-" 
a2,Zo,a 

= the standard normzil cumulative distribution (z-score) for the 
value in square parentheses 
= the lOO(l-a)"' percentile of the standard normal distribution 
= have been previously defined above 

Step 7) Select the OTJ* percentile (i.e., tZjX value) of the ordered /ij (h'om Step 2) 
as the 95 percent BCA Percentile Bootstrap UCL. 
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L. 

4.0 MAXIMUM DETECTED VALUE 

USEPA (1992 and 2002) allow an optional use of the maximum observed concentrations 
for the EPC estimate in cases where the calculated UCL exceeds the maximum value. 
However, USEPA (2002) warns that this may not be appropriate for data sets with very 
small sample sizes, because the observed maximum may be below the population mean. 
USEPA (200^) recommends against using the maximum observed concentration as the 
EPC value. For skewed data sets of small sample sizes (n < 10-20), the maximum 
concentration does not provide 95 percent coverage to the population mean, and for 
larger data sets, it overestimates the EPC value, potentially resulting in unnecessary 
remediation. Rather, where the UCL computed following the stated methods exceeds 
maximum value, USEPA (2009a,b) recommends the use of an alternative value based on 
the Chebyshev Inequality. The only exception to the noted is in cases in which all data 
are non-detects, in which case the maocimum reporting limit may be used for the EPC. 
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Page 1 of 3 
TABLE 1 

COEFHCIENTS a, FOR THE SHAPIRO-WILK W-TEST OF NORMALITY 

Order Number of Samples (n) 
Statistic (i) 2 3456789 10 11 12 13 14 15 16 17 18 

1 0.7071 0.7071 0.6872 0.6646 0.6431 0.6233 0.6052 0.5888 0.5739 0.5601 0.5475 0.5359 0.5251 0.5150 0.5056 0.4968 0.4886 

2 — 0.0000 0.1677 0.2413 0.2806 0.3031 0.3164 0.3244 0.3291 0.3315 0.3325 0.3325 0.3318 0.3306 0.3290 0.3273 0.3253 
3 — 0.0000 0.0875 0.1401 0.1743 0.1976 0.2141 0.2260 0.2347 0.2412 0.2460 0.2495 0.2521 0.2540 0.2553 

4 — 0.0000 0.0561 0.0947 0.1224 0,1429 0.1586 0,1707 0.1802 0,1878 0.1939 0.1988 0.2027 
5 — — 0.0000 0.0399 0.0695 0.0922 0.1099 0.1240 0.1353 0.1447 0.1524 0,1587 
6 — — - — — 0.0000 0.0303 0.0539 0.0727 0.0880 0.1005 0.1109 0,1197 
7 — — — — — — — 0.0000 0.0240 0.0433 0.0593 0.0725 0.0837 
8 — — — — — — — — — — — — — 0.0000 0.0196 0.0359 0.0496 

9 0.0000 0.0163 
10 ... 

11 
12 

— — — — — — — ! — — — — — — — 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
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Order 

TABLE 1 

GOEFnCIENTS a, FOR THE SHAPIRO-WILK W-TEST OF NORMALITY 

Number of Samples (n) 

Page 2 of 3 

18 
19 

20 

21 
22 
23 
24 
25 

Statistic (i) 19 20 21 22 23 24 25 26 27 28 29 30 . 31 32 33 34 
1 0.4808 0.4734 0:4643 0.4590 0.4542 0.4493 0.4450 0.4407 0.4366 0.4328 0:4291 0.4254 0:4220 0:4188 0.4156 0.4127 

2 0.3232 0.3211 0;3185 0.3156 0.3126 0,3098 0.3069 0.3043 0.3018 0.2992 0.2968 0.2944 0.2921 0.2898 0.2876 .0.2854 

3 0.2561 0.2565 0;2578 0.2571 0.2563 0.2554 0.2543 0.2533 0:2522 0:2510 0.2499 0.2487 0.2475 0.2463 0.2451 0.2439 

4 0.2059 0.2085 0.2119 0.2131 0.2139 0.2145 0.2148 0.2151 0.2152 0.2151 0.2150 0.2148 0.2145 0:2141 0.2137 0.2132 

5 0.1641 0.1686 0:1736 0.1764 0:1787 0.1807 0.1822 0.1836 0.1848 0.1857 0.1864 0.1870 0.1874 0.1878 0.1880 0.1882 

6 0.1271 0.1334 0.1399 0.1443 0.1480 0.1512 0.1539 0.1563 0.1584 0.1601 0.1616 0.1630 0.1641 0.1651 0.1660 0.1667 

7 0.0932 0.1013 0.1092 0.1150 0.1201 0.1245 0.1283 0.1316 0.1346 0.1372 0.1395 0.1415 0.1433 0.1449 0.1463 0.1475 

8 0:0612 0.0711 0.0804 0.0878 0.0941 0:0997 0.1046 0.1089 0.1128 0.1162 0.1192 0.1219 0.1243 0.1265 0.1284 0.1301 

9 0:0303 0;0422 0.0530 0.0618 0.0696 0.0764 0.0823 0.0876 00923 0.0965 0.1002 0.1036 0.1066 0.1093 0.1118 0.1140 

10 0.0000 0.0140 0.0263 0.0368 0,0459 0.0539 0.0610 0.0672 0.0728 0.0778 0.0822 0.0862 0.0899 0.0931 0.0961 0.0988 

11 — — 0.0000 0.0122 0.0228 0.0321 0.0403 0:0476 0:0540 0.0598 0.0650 0.0697 0.0739 0.0777 0.0812 0.0844 

12 — — — — 0.0000 0.0107 0.0200 0:0284 0.0358 0.0424 0.0483 0.0537 0:0585 0:0629 0.0669 0.0706 

13 — — — — — 0.0000 0.0094 0.0178 0.0253 0.0320 0.0381 0:0435 0.0485 0.0530 0:0572 

14 — — — .— — — — — 0.0000 0.0084 0,0159 0.0227 0.0289 0.0344 0.0395 0.0441 

15 — — — — — — — — — — 0.0000 0.0076 0.0144 0.0206 0.0262 0:0314 

16 — — . — — — — — — — — — — 0.0000 0.0068 0.0131 0:0187 

17 0.0000 0.0062 
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TABLE 1 

COEFnCIENTS a, FOR THE SHAPIRO-WILK W-TEST OF NORMALITY 

Page 3 of 3 

Order Number of Samples (n) 
Statistic (i) 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 

1 0.4096 0.4068 0.4040 0.4015 0.3989 0.3964 0.3940 0.3917 0.3894 0.3872 0.3850 0.3830 0.3808 0.3789 0.3770 0.3751 

2 0.2834 0.2813 0.2794 0.2774 0.2755 0.2737 0.2719 0.2701 0.2684 0.2667 0.2651 0.2635 0.2620 0.2604 0.2589 0.2574 

3 0.2427 0.2415 0.2403 0.2391 0.2380 0.2368 0.2357 0.2345 0.2334 0.2323 0.2313 0.2302 0.2291 0.2281 0.2271 0.2260 

4 0.2127 0.2121 0.2116 0.2110 0.2104 0.2098 0.2091 0.2085 0.2078 0.2072 0.2065 0.2058 0.2052 0.2045 0.2038 0.2032 

5 0.1883 0.1883 0.1883 0.1881 0.1880 0.1878 0.1876 0.1874 0.1871 0.1868 0.1865 0.1862 0.1859 0.1855 0.1851 0.1847 

6 0.1673 0.1678 0.1683 0.1686 0.1689 0.1691 0.1693 0.1694 0.1695 0.1695 0.1695 0.1695 0.1695 0.1693 0.1692 0.1691 

7 0.1487 0.1496 0.1505 0.1513 0.1520 0.1526 0.1531 0.1535 0.1539 0.1542 0.1545 0.1548 0.1550 0.1551 0.1553 0.1554 

8 0.1317 0.1331 0.1344 0.1356 0.1366 0.1376 0.1384 0.1392 0.1398 0.1405 0.1410 0.1415 0.1420 0.1423 0.1427 0.1430 

9 0.1160 0.1179 0.1196 0.1211 0.1225 0.1237 0.1249 0.1259 0.1269 0.1278 0.1286 0.1293 0.1300 0.1306 0.1312 0.1317 

10 0.1013 0.1036 0.1056 0.1075 0.1092 0.1108 0.1123 0.1136 0.1149 0.1160 0;1170 0.1180 0.1189 0.1197 0.1205 0.1212 

11 0.0873 0.0900 0.0924 0.0947 0;0967 0.0986 0.1004 0.1020 0.1035 0.1049 0.1062 0.1073 0.1085 0.1095 0.1105 0.1113 

12 0.0739 0.0770 0.0798 0.0824 0.0848 0.0870 0.0891 0.0909 0.0927 0.0943 0.0959 0.0972 0.0986 0.0998 0.1010 0.1020 

13 0.0610 0.0645 0.0677 0.0706 0.0733 0.0759 0.0782 0.0804 0.0824 0.0842 0.0860 0.0876 0.0892 0.0906 0:0919 0.0932 

14 0.0484 0.0523 0.0559 0;0592 0.0622 0.0651 0.0677 0.0701 0.0724 0.0745 0.0765 0.0783 0.0801 0.0817 0.0832 0.0846 

15 0.0361 0.0404 0.0444 0.0481 0.0515 0.0546 0.0575 0.0602 0.0628 0.0651 0.0673 0.0694 0.0713 0.0731 0.0748 0.0764 

16 0.0239 0.0287 0.0331 0.0372 0.0409 0.0444 0.0476 0.0506 0.0534 0.0560 0.0584 0.0607 0.0628 0.0648 0.0667 0.0685 

17 0.0119 0.0172 0;0220 0.0264 0.0305 0.0343 0.0379 0.0411 0.0442 0.0471 0.0497 0.0522 0i0546 0.0568 0.0588 0.0608 

18 0.0000 0.0057 0.0110 0.0158 0.0203 0.0244 0.0283 0;0318 0.0352 0.0383 0.0412 0.0439 0:0465 0.0489 0.0511 0.0532 

19 — —• 0.0000 0.0053 0.0101 0.0146 0.0188 0.0227 0.0263 0.0296 0.0328 0.0357 0.0385 0.0411 0.0436 0.0459 

20 — — — — 0.0000 0.0049 0.0094 0.0136 0.0175 0.0211 0.0245 0.0277 0:0307 0.0335 0.0361 0.0386 

21 — — — '— — — 0.0000 0.0045 0.0087 0.0126 0.0163 0.0197 0.0229 0.0259 0.0288 0.0314 

22 — — — — ... — — — 0.0000 0.0042 0.0081 0.0118 0.0153 0.0185 0.0215 0.0244 

23 — — — — — — — — — 0.0000 0.0039 0.0076 0.0111 0.0143 0.0174 

24 — — — — — — — — — — — O;O0OO 0.0037 0.0071 0.0104 

25 0.0000 0.0035 
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TABLE 2 

CRItieAL VALUES (W^O FOR THE SHAFIRO-WILK W-TEST OF NORMALITY 

Page 1 of 1 

Number Selected Level (rf Significance (a) 
of Samples 0.01 0.02 0.05 0.10 0.50 0.90 0.95 0.98 0.99 

3 0753 0.756 0.767 0.789 0.959 0.998. 0.999 1.000 1.000 
4 0.687. O.707 0.748 0.792 0.935 0.987 0.992 0.996 0.997 
5 0.686 0.715 0.762 0.806 0.927 0.979 0.986 0.991 0.993 
6 0.713 0.743 0.788 0.826 0.927 . 0.974 0.981 0.986 0.989 
7 0.730 0.760 0.803 0.838 0.928 0.972 0.979 0.985 0.988 
8 0.749 0.778 0.818 0.851 0.932 0.972 0.978 0.984 0.987 
9 0.764 0.791 0.829 0.859 0.935 0.972 0.978 . 0.984 0.986 

10 0.781 0.806 0.842 0.869 0.938 0.972 0.978 0.983 0.986 
11 0.792 0.817 0.850 0.876 0.940 0.973 0.979 0.984 0.986 
12 0.805 0.828 0.859 0.883 0.943 0.973 0.979 0.984 0.986 
13 0.814 0.837 0.866 0.889 0.945 0.974 0.979 0.984 0.986 
14 0.825 0.846 0.874 0.895 0.947 0.975 0.980 0.984 0.986 
15 0.835 0.855 0.881 0.901 0.950 0.975 0.980 0.984 0.987 
16 0.844 0.863 0.887 0.906 0.952 0.976 0.981 0.985 0.987 
17 0.851 0.869 0.892 0.910 0.954 0.977 0.981 0.985 0.987 
18 0.858 0.874 0.897 0.914 0.956 0.978 0.982 0.986 0.988 
19 0.863 0.879 0.901 0.917 0.957 0.978 0.982 0.986 0.988 
20 0.868 0.884 0.905 0.920 0.959 0.979 0.983 0.986 0.988 
21 0.873 0.888 0.908 0.923 0.960 0.980 0.983 0.987 0.988 
22 0.878 0.892 0.911 0.926 0.961 0.980 O!984 0.987 0.989 
23 ( 0.881 0.895. 0.914 0.928 0.962 0.981 0.984 0.987 0.989 
24 0.884 0.898 0.916 0.930 0.963 0.981 0.985 0.987 0.989 
25 0.888 0.901 0.918 0.931 0.964 0.981 0.985 0.988 0.989 
26 0.891 0.904 0,920 0.933 0.965 0.982 0.985 0.988 0.989 
27 0.894 0.906 0.923 0.935 0.965 0.982 0.985 0.988 0.990 
28 0.896 0.908 0.924 0.936 0.966 0.982 0.985 0.988 0.990 
29 0.898 0.910 0.926 0.937 0.966 0.982 0.985 0.988 0.990 
30 0.900 0.912 0.927 0.939 0.967 0.983 0.985 0.988 0.990 
31 0.902 0.914 0.929 0.940 0.967 0.983 0.986 0.988 0.990 
32 0.904 0.915 0.930 0.941 0.968 0.983 0.986 0.988 0.990 
33 0.906 0.917 0.931 0.942 0.968 0.983 0,986 0.989 0.990 
34 0.908 0,919 0.933 0.943 0.969 0.983 0.986 0.989 0.990 
35 0,910 0.920 0,934 0.944 0:969 0.984 0.986 0.989 0.990 
36 0.912 0.922 0.935 0.945 0.970 0.984 0.986 0.989 0.990 
37 0.914 0.924 0.936 0.946 0.970 0.984 0.987 0.989 0.990 
38 0.916 0.925 0.938 0.947 0.971 0.984 0.987 0.989 0.990 
39 0.917 0.927 0.939 0.948 0.971 0.984 0.987 0.989 0.991 
40 0.919 0.928 0.940 0,949 0.972 0.985 0.987 0:989 0.991 
42 0.922 0.930 0:942 0.951 0.972 0.985 0.987 0.989 0.991 
44 0.924 0.933 0.944 0.952 0.973 0.985 0.987 0.990 0.991 
46 0.927 0.935 0.945 0.953 0.974 0.985 0.988 0.990 0.991 
48 0.929 0.937 0.947 0.954 0.974 0.985 0.988 0.990 0.991 
50 0.^0 0.938 0.947 0.955 0.974 0.985 0.988 0.990 0.991 

CRA(B8443C11)APP:D 



Page 1 of 2 
TABLE 3 

CRITICAL VALUES (D^rft) FOR THE KOLMOGOROV SMIRNOV TEST OF GAMMA DISTRIBUTION (a = 0.05) 

k (gamma parameter) 
ft 0.01 0.025 0.05 0.1 0.2 0.3 0.5 0.75 1 
4 0.4371 0.4323 0.4289 0.4296 0.4244 0.4181 0.4103 0.4050 0.4024 
5 0.4191 0.4093 0.4009 0.3982 0.3885 0.3799 0.3716 0.3667 0.3644 
6 0.3971 0.3844 0.3726 0.3688 0.3637 0.3568 0.3486 0.3434 0.3408 
7 0.3849 0.3688 0.3528 0.3478 0.3419 0.3351 0.3272 0.3227 0.3196 
6 0.3724 0.3541, 0.3356 0.3287 0.3233 0.3170 0.3090 0.3041 0.3015 
9 0.3617 0.3418 0.3208 0.3123 0.3075 0.3015 0.2941 0.2893 0.2869 
10 0.3523 0.3314 0.3081 0.2984 0.2941 0.2878 0.2808 0.2760 0.2737 
11 0.3440 0.3221 0.2976 0.2862 0.2819 0.2759 0.2691 0.2649 0.2624 
12 0.3368 0.3137 0.2873 0.2753 0.2710 0.2653 0.2587 0.2548 0.2524 
13 0.3297 0.3064 0.2789 0.2659 0.2613 0.2563 0.2498 0.2459 0.2430 
14 0;3234 0.2996 0.2711 0.2568 0.2530 0.2478 0.2416 0.2376 0.2351 
15 0.3178 0.2934 0.2638 0.2489 0.2451 0.2400 0.2338 0.2302 0.2279 
16 0.3127 0.2878 0.2577 0.2419 0.2376 0.2329 0.2272 0.2232 0.2212 
17 0.3078 0.2826 0.2519 0.2352 0.2315 0.2268 0.2209 0.2173 0.2151 
18 0.3033 0.2776 0.2464 0.2292 0.22.53 0.2208 0.2151 0.2114 0.2094 
19 0.2990 0.2731 0.2415 0.2236 0.2198 0.2151 0.2100 0.2061 0.2043 
20 0.2949 0.2691 0.2366 0.2185 0.2145 0.2101 0.2049 0.2014 0.1994 
21 0.2915 0.2649 0.2323 0.2132 0.2097 0.2054 0.2004 0.1969 0.1949 
22 , 0.2879 0.2612 0.2283 0.2090 0.2055 0.2011 0.1959 0.1927 0.1908 
23 0.2847 0.2580 0.2247 0.2046 0.2013 0.1%9 0.1919 0.1886 0.1867 
24 0.2813 0.2546 0.2211 0.2007 0.1971 0.1932 0.1881 0.1849 0.1830 
25 0.2786 0.2516 0.2179 0.1969 0.1933 0.1895 0.1845 0.1813 0.1796 
26 0.2759 0.2486 0.2146 0.1933 0.1896 0.1858 0.1812 0.1780 0.1764 
27 0.2732 0.2459 0.2118 0.1899 0.1863 01827 0.1779 0.1750 0.1730 
28 0.2709 0.2434 0.2088 0.1867 0.1832 0.1795 0.1749 0.1719 0.1702 
29 0.2683 0.2409 0.2062 0.1837 0.1802 0.1767 0.1721 0.1690 0.1675 
30 0.2663 0.2386 0.2037 0.1809 0.1772 0.1736 0.1692 0.1663 0.1648 
35 0.2561 0.2281 0.1927 0.1683 0.1647 0.1613 01571 0.1545 0.1530 
40 0.2482 0.2196 0.1835 0.1581 0.1544 0.1514 0.1476 0.1449 0.1437 
45 0.2412 0.2124 0.1759 0.1496 0.1461 0.1432 0.1393 0.1370 0.1356 
50 0.2353 0.2063 0.1695 0.1425 0.1389 0.1361 0.1324 0.1304 0.1289 
60 0.2258 0.1963 0.1592 0.1308 0.1272 0.1245 0.1214 0.1192 0.1180 
70 0.2183 0.1886 0.1513 0.1216 0.1179 0.1157 0.1126 0.1107 0.1095 
80 0.2122 0.1823 0.1447 0.1143 0.1105 0.1083 01055 0.1037 0.1027 
90 0.2071 0.1771 0.1392 0.1082 0.1044 0.1023 0.0996 0.0979 0.0970 
100 0.2029 0.1727 0.1347 0.1031 0.0991 0.0971 0.0946 0.0929 0.0921 
200 0.1794 0.1487 0.1096 0.0753 0.0705 0.0691 0.0673 0.0662 0.0655 
300 0.1691 0.1380 0.0985 0.0631 0.0577 0.0566 0.0551 0.0542 0.0537 
400 0.1629 0.1316 0.0919 0.0559 0.0501 0.0491 0.0478 0.0470 0.0465 
500 0.1587 0.1274 0.0874 0.0510 0.0448 0.0439 0.0428 0.0421 0.0417 
1000 0.1484 0.1168 0.0764 0.0390 0.0318 0.0311 0.0303 0.0298 0.0295 
2500 0.1394 0.1076 0.0668 0.0286 0.0202 0.0197 0.0192 0.0189 0.0187 

Source: ProUCL Version 4.00.04 Technical Guide (February 2009) 
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TABLES 

CRITICAL VALUES Pajt) FOR THE KOLMOGOROV SMIRNOV TEST OF GAMMA DISTRIBUTION (a = 0.05) 

k (gamma parameter) 
ft 1.5 2 3 4 5 10 20 50 100 
4 0.3995 0.3979 0.3966 0.3962 0.3959 0.3949 0.3942 0.3938 0.3940 
5 0.3617 0.3605 0.3594 0.3584 0.3583 0.3576 0.3572 0.3569 0.3568 
6 0.3375 0.3358 0.3346 0.3335 0.3328 0.3325 0.3317 0.3318 0.3315 
7 0.3170 0.3151 0.3137 0.3129 0.3130 0.3119 0.3115 0.3114 0.3113 
8 02989 0.2975 0.2%3 0.2953 , 0.2952 0.2943 0.2939 0.2934 0.2936 
9 0.2840 0.2825 0.2813 0.2804 0.2798 0.2793 0.2788 0.2787 0.2788 
10 0.2711 0.2698 0:2685 0.2678 0.2674 0.2666 0.2662 0.2659 0.2658 
11 0.2597 0.2585 0.2570 0.2565 0.2560 0.2554 0.2550 0.2546 0.2544 
12 0.2495 0.2485 0.2474 0.2464 0.2459 0.2454 0.2452 0.2450 0.2450 
13 0.2409 0.2394 0.2382 0.2377 0.2374 0.2367 0.2361 0.2362 0.2360 
14 0.2327 0.2316 0.2305 0,2298 0 7793 0.2287 0.2283 0.2280 0.2279 
15 0,??55 0.2244 0.2233 0.2226 0.2221 0.2215 0.2212 0.2210 0.2209 
16 0.2189 0.2179 0.2167 0.2161 0.2158 0.2152 0.2146 0.2144 0.2144 
17 0.2129 0.2117 0.2106 0.2100 0.2097 0.2089 0.2087 0.2085 0.2084 
18 0.2072 0.2063 0.2050 0.2046 0.2041 0.2034 0.2033 0.2031 0.2031 
19 0.2021 0.2008 0.2000 0.1992 0.1990 0.1986 0.1981 0.1981 0.1979 
20 0.1974 0.1961 0.1950 0.1946 0.1945 0.1938 0.1935 0.1934 0.1934 
21 0.1928 0.1918 0.1909 0.1903 0.1900 0.1894 0.1892 0.1889 0.1889 
22 0:1885 0.1879 0.1867 0.1862 0.1859 0.1853 0.1849 0.1851 0.1848 
23 0.1849 0.1838 0.1827 0.1824 0.1821 0.1815 0.1810 0.1809 0.1809 
24 0.1812 0.1802 0.1792 0.1787 0:1783 0.1777 0.1775 0.1774 0.1772 
25 0.1777 0.1767 0.1759 0.1753 0.1749 0.1745 0.1742 0.1739 0.1739 
26 0.1742 0.1734 . 0.1724 0.1719 0.1716 0.1712 0.1708 0.1707 0.1707 
27 0.1714 0.1705 0.1694 0.1689 0.1686 0.1681 0.1678 0.1676 0.1677 
28 0.1684 0.1676 0.1666 0.1661 0.1659 0.1652 0.1652 0.1649 0.1648 
29 0.1655 0.1647 0.1639 0.1634 0.1630 0.1625 0.1623 0.1622 0.1620 
30 0.1629 0.1621 0.1611 0.1607 0.1603 0.1600 0.1597 0.1595 0.1596 
35 0.1515 0.1507 0.1497 0.1494 0.1490 0.1486 0.1484 0.1482 0.1481 
40 0.1420 0.1412 0.1404 0.1401 0.1399 0.1394 0.1391 0.1390 0.1390 
45 0.1342 0.1334 0.1327 0.1323 0.1322 0.1317 0.1315 0.1314 0.1313 
50 0.1275 0.1269 0.1262 0.1257 0.1256 0.1252 0.1249 0.1249 0.1249 
60 0.1168 0.1161 0.1156 0.1151 0.1150 0.1147 0.1144 0.1143 0.1143 
70 0.1084 0.1078 0.1071 0.1069 0.1067 0.1064 0.1061 0.1061 0.1061 
80 0.1016 0.1011 0.1005 0.1002 0.0999 0.0997 0.0995 0.0993 0.0994 
90 0.0959 0.0954 0.0949 0.0945 0.0944 0.0941 0.0939 0.0939 0.0938 
loo 0.0911 0.0906 0.0901 0.0898 O.0896 0.0894 0.0892 0.0892 0.0892 
200 0.0648 0.0645 0.0641 0.0639 0.0638 0.0635 0.0635 0.0635 0.0634 
300 0.0531 0.0528 0.0524 0.0523 0.0522 0.0521 0.0520 0.0519 0.0520 
400 0.0460 0.0457 0.0455 0.0454 0.0453 0.0452 0.0451 0.0451 0.0451 
500 0.0412 0.0410 0.0408 0.0406 0.0406 0.0404 0.0404 0.0403 0.0404 
1000 0.0292 0.0291 0.0289 0.0288 0.0288 0.0286 0.0286 0.0286 0.0286 
2500 0.0185 0.0184 0.0183 0.0183 0.0182 0.0182 0.0181 0.0181 0.0181 

Source: ProUCL Version 4.00.04 Technical Guide (February 2009) 
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TABLE4 

CRITICAL VALUES (A^rf,) FOR THE ANDERSON-DARLING TEST OF GAMMA DISTRIBUTION (a = 0.05) 

k (gamma parameter) 
n 0.01 0.025 0.05 0.1 0.2 0.3 0.5 0.75 1 
4 0.7933 0.7883 0.7863 0.7785 0.7325 0.7041 0.6809 0.6703 0.6666 
5 0.8730 0.8462 0.8304 0.8264 0.7753 0.7392 0.7110 0.6983 0.6913 
6 0.9490 0.8965 0.8535 0.8446 0.8025 0.7667 0.7359 0.7210 0.7151 
7 1.0305 0.9476 0.8762 0.8598 0.8211 0.7841 0.7515 0.7361 0.7275 
8 1.1136 1.0006 0.8986 0.8720 0.8359 0.7973 0.7624 0.7451 0.7355 
9 1.1971 1.0535 0.9227 0.8810 0.8451 0.8073 0.7707 0.7515 0.7435 
10 1.2792 1.1063 0.9420 0.8881 0.8539 0.8136 0.7770 0.7570 0.7483 
11 1.3623 1.1586 0.9637 0.8950 0.8601 0.8201 . 0.7811 0.7625 0.7516 
12 1.4414 1.2089 0.9834 0.8989 0.8656 0.8239 0.7849 0.7656 0.7567 
13 1.5200 1.2605 1.0039 0.9049 0.8682 0.8298 0.7900 0.7703 0.7574 
14 1.5958 1.3106 1.0234 0.9072 0.8735 0.8320 0.7933 0.7706 0.7600 
15 1.6732 1.3605 1.0405 0.9113 0.8768 0.8355 0.'/930 0.7751 0.7630 
16 1.7482 • 1.4088 1.0618 0.9164 0.8783 0.8378 0.7963 0.7745 0.7633 
17 1.8194 1.4552 1.0796 0.9205 0.8827 0.8418 0.7979 0.7764 0.7660 
18 1.8905 1.4995 1.0965 0.9229 0.8842 0.8421 0.8001 0.7780 0.7666 
19 1.9614 ^ 1.5452 1.1162 0.9250 0.8877 0.8428 0.8028 0.7788 0.7692 
20 2.0284 1.5917 1.1322 0.9289 0.8880 0.8447 0.8025 0.7795 0.7679 
21 2.0984 1.6336 1.1480 0.9288 0.8903 0.8458 0.8053 0.7828 0.76% 
22 2.1639 1.6751 1.1669 0.9334 0.8918 0.8476 0.8043 0.7830 0.7708 
23 2.2329 1.7214 1.1839 0.9338 0.8939 0.^8 0.8051 0.7822 0.7693 
24 2.2974 1.7630 1.2009 0.9377 0.8938 0.8512 0.8063 0.7825 0.7719 
25 2.3601 1.8028 1.2161 0.9394 0.8955 0.8518 0.8069 0.7835 0.7731 
26 2.4252 1.8483 1.2315 0.9393 0.8936 0.8516 0.8085 0.7842 0.7734 
27 2.4909 1.8820 1.2531 0.9437 0.8957 0.8531 0.8074 0.7839 0.7733 
28 2.5562 1.9280 1,7634 0.9432 0.8971 0.8543 0.8103 0.7847 0.7738 
29 2.6160 1.9685 1.2809 0.9478 0.8976 0.8562 0.8115 0.7837 0.7742 
30 2.6778 2.0063 1.2983 0.9482 0.8976 0.8538 0.8092 0.7878 0.7755 
35 2.9819 2.1959 1.3736 0.9546 0.8995 0.8565 0.8122 0.7877 0.7757 
40 3.2742 2.3805 1.4435 0.9625 0.9028 0.8577 0.8131 0.7891 0.7787 
45 3.5595 2.5587 1.5106 0.9690 0.9054 0.8619 0.8134 0.7897 0.7769 
50 . 3.8334 2.7329 1.5791 0.9737 0.9074 0.8624 0.8143 0.7934 0.7800 
60 4.3789 3.0659 1.7118 0.9844 0.9099 0.8633 0.8160 0.7921 0.7791 
70 4.9012 3.3923 1.8398 0.9917 0.9096 0.8657 0.8167 0.7926 0.7805 
80 5.4154 3.7091 1.9620 1.0021 0.9104 0.8649 0.8189 0.7931 0.7820 
90 5.9167 4.0188 2.0787 1.0111 0.9113 0.8679 0.8184 0.7936 0.7828 
100 6.4255 4.3777 2.1954 1.0194 0.9123 0.8676 0.8184 0.7950 0.7830 
200 11.1598 7.1943 3.2677 1.1031 0.9142 0.8692 0.8209 0.7962 0.7839 
300 15.6877 9.9089 4.2544 1.1798 0.9166 0.8707 0.8217 0.7969 0.7840 
400 20.0982 12.5299 5.1940 1.2564 0.9170 0.8713 0.8230 0.7977 0.7846 
500 24.4270 15.1069 6.1097 1.3280 0.9178 0.8716 0.8223 0.7971 0.7851 
1000 ^.5811 27.5755 10.4679 1.6707 0.9188 0.8707 0.8244 0.7966 0.7846 
2500 107.0180 63.4597 22.7439 2.5739 0.9200 0.8732 0.8223 0.7969 0.7860 

# 
Source: ProUCL Version 4.00.04 Technical Guide (February 2009) 
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TABLE4 

CRltlGAL VALUES (A^^) FOR THE ANDERSON-DARLING TEST OF GAMMA DISTRIBUTION (a = 0.05) 

k (gamma parameter) 
n 1.5 2 3 4 5 10 20 50 100 
4 0.6624 0.6605 0.6594 0.6589 0.6590 0.6571 0.6571 0.6559 0.6565 
5 0.6864 0.6845 0.6826 0.6812 0.6807 0.6789 0.6787 0.6783 0.6781 
6 0.7078 0.7042 0.7013 . 0.7000 0.6980 0.6983 0.6971 0.6969 0.6%2 
7 0;7212 0.7149 0.7122 0:7097 0.7099 0.7085 0.7067 0.7077 0.7077 
8 0.7284 0.7240 0.7215 0.7186 0.7191 0.7150 0.7162 0.7148 0.7147 . 
9 0.7344 0.7298 0.7268 0.7250 0.7228 0.7218 0.7210 , 0.7205 0.7200 
10 0.7392 0.7356 0.7322 0.7294 0.7295 0.7251 0.7246 0.7244 0.7238 
11 0.7422 0.7389 0.7335 0.7326 0.7314 0.7294 0.7287 0.7284 0.7257 
12 0.7455 0.7415 0.7390 0.7358 0.7320 0.7303 0.7319 0.7296 0.7312 
13 0.7503 0,7431 0.7392 0.7372 0.7359 0.7337 0.7333 0.7325 0.7323 
14 0.7507 0,7459 0.7425 0.7401 0.7380 0.7345 0.7340 0.7330 0.7334 
15 0.7538 0.7468 0.7445 0.7400 0.7386 0.7374 0.7347 0.7345 0.7341 
16 0.7547 0.7503 0.7443 0.7419 0.7413 0.7390 0.7365 0.7354 0.7360 
17 0.7557 0.7494 0.7454 0.7428 0.7416 0.7388 0.7378 0.7367. 0.7362 
18 0.7562 0.7526 0.7458 0.7426 0.7430 0.7392 0.7395 0.7383 0.7372 
19 0.7569 0.7518 0.7481 0.7451 0.7424 0.7412 0.7403 0.7404 0.7379 
20 0.7578 0.7524 0.7475 0.7455 0.7452 0.7418 0.7407 0.7394 0.7405 
21 0.7582 0.7538 0.7494 0.7473; 0.7453 0.7426 0.7425 0.7412 0.7395 
22 0.7587 0.7561 0.7494 0;7466 0.7464 0.7436 0.7403 0.7429 0.7406 
23 0.7601 0.7547 0.7503 0.7491 0.7465 0.7441 0.7419 0.7414 0.7404 
24 0.7615 0.7551 0.7511 0.7487 0.7462 0.7443 0.7423 0.7421 0.7418 
25 0.7615 0.7565 • 0.7513 0.7487 0.7470 0.7448 0.7432 0.7423 0.7418 
26 0.7616. 0.7573 0.7505 0:7478 0.7463. 0.7441 0.7438 0.7428 0.7422 
27' 0.7630 0.7566 0:7517 0:7490 0.7474 0.7436 0.7440 0.7433 0.7439 
28 0.7627 0.7580 0.7537 0.7497 0.7485 0.7453 0.7446 0.7431 0.7431 
29 0.7627 0.7573 0.7527 0.7503 0.7475 0.7457 0.7442 0.7439 0.7423 
30 0.7630 0.7585 0.7524 0.7495 0.7465 0.7455 0.7443 0.7441 •• 0.7451 
35 0.7666 0.7597 0:7537 0.7526 0.7497 0.7483 0.7467 0.7447 0.7459 
40 0.7658 0.7590 0.7547 0.7525 0.7515 0.7480 0.7467 0.7458 0.7468 
45 0.7679 0.7605 0.7556 0.7529 0.7532 0.7484 0.7482 0.7473 0.7471 
50 0.7672 0.7629 0.7569 0.7535 0.7537 0.7496 0.7482 0.7476 0.7481 
60 0>7689 0.7629 0.7580 0.7536 0.7533 0.7512 0.7489 0.7476 0.7484 
70 0.7689 0.7634 0.7575 0.7557 0.7542 0.7507 0.7492 0:7486 0.7490 
80 0.7703 0.7631 0.7589 0.7563 0.7545 0.7505 0.7508 0.7484 0.7488 
90 0.7715 0.7651 0.7592 0.7554 0.7548 0.7521 0.7495 0.7513 0.7502 
100 0.7698 0.7650 0.7585 0.7564 0.7543 0.7522 0.7495 0.7504 0.7500 
200 0.7713 0.7664 0.7604 0.7564 0.7561 0.7512 0.7513 0.7503 0.7506 
300 0.7720 0.7659 0.7594 0.7588 0.7568 0.7552 0.7509 0.7516 0.7523 
400 0.7728 0.7660 0.7602 0.7586 0.7572 0.7542 0.7515 0.7523 0.7511 
500 0.7721 0.7671 0.7615 0.7590 0.7563 0.7534 0.7522 0.7515 0.7530 
1000 0.7713 0.7679 0.76O3 0.7597 0.7573 0.7527 0.7519 0:7497 0.7520 
2500 0.7722. 0.7666 0,7603 0.7641 0.7572 0.7527 0.7513 0.7522 0.7525 

Source: ProUCL Version 4.00.04 Technical Guide (February 2009) 
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TABLE 5a 

INITIAL SCREENING FOR SMALL OR HIGHLY CENSORED DATA SETS, AND 
TREATMENT OF ELEVATED DETECTION LIMITS 

I) Data Sets Containing No Detected Values (le., 100% ND) 

In this case, no statistics are performed and the maximum reported detection limit 
is taken as the 95% UCL. 

II) Data Sets Containing Fewer than Five Data Points (Le., n<5) 

In this case, no statistics are performed and the maximum value (detect or 
reported detection limit) is taken as the 95% UCL. 

III) All Other Data Sets (Le., niS and at least 1 detected value) 

A) If all data are detects (Le., no non-detects present in the data set), then 
proceed to Table 5b for UCL method selection 

B) If nonrdetects are present, first screen and pre-process eievated detection limit data 
(i.e., above most or all detected values) 

(OJ/nSlO, 
no pre-processing occurs [continue to (C) below] 

(ii) 1/10 < n < 100, and fewer than 25 percent of all observations are non-detects with elevated detection limits, 
remove the data with elevated detection limits from further consideration [and continue to (C) below] 

(Hi) If n^ 100, and fewer than 50 percent of all observations are non-detects with elevated detection limits, 
remove the data with elevated detection limits from further consideration [and continue to (C) below] 

(iv) Otherwise, 
retain all data and continue to (Q below. 

C) For highly-censored data sets (> 90% ND ancVor containing only 1 detected value), 
use the maximum value (detect or detection limit, ignoring any data eliminated in (A) above) as the 95% UCL 

D) For censored data sets containing only 2 detected values, 
(i) If all non-defects have a consistent (i.e., equal) detection limit), then 

use the KM (f-test) 95% UCL 
(ii) If non-detects have varying detection limits, then 

use the KM (t -test) or KM (Percentile bootstrap) 95% UCL 

E) For censored data sets containing only 3 detected values, 
follow the methods presented in Table 5c for UCL method selection, excluding gamma distribution methods. 

F) For all other cases (i.e., data sets with non-detects having four or more ducted values), 
proceed to Table 5c for UCL method selection 

Notes: 

UCL methods are consistent with the ProUCL Version 4.00.04 Technical Guide (USEPA 2009) 
and its precursor document (USEPA 2007), applying professional judgment where "policy decisions" 
are required to establish exposure point concentrations using small or highly-censored data sets. 

% ND Percentage of non-detect (less than) results in a data set. 
KM Kaplan-Meier (KM) estimation method used to determine the sample mean, its standard error, and the 95% UCL 

of the population mean for data sets contairiing non-detects. 
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STATISTICAL METHODS USED FOR DETERMINING 95 PERCENT UPPER CONHDENCE LIMITS (UCLs) 
FOR DATA SETS WITHOUT NONDETECT OBSERVATIONS 

I) Normal or Approximately Normal (S< 0.5, kj< 0.2-03) Data Sets 

Measure of 
Symmetry Sample Size 

Normal distribution AI1« 2 5 
S < 0.5 All n 2 5 

k3<0.2-0.3 Alln 25 

II) Gamma Distributed Data Sets 

95 percent UCL Method 

f-test UCL or Modified t-test UCL 
f-test UCL or Modified t-test.UCL 
f -test UCL or Modified t -test UCL 

Measure of 
Symmetry 

x<0.1 

0.1SK<0.5 

0.5 SK 

Sample Size 95 percent UCL Method 

5 in <15 Bootstrap-t or Hall's Bootstrap UCL (if stable)*, otherwise Adjusted Gamma 95% UCL 
n H5 Adjusted Gamma 95% UCL (if available), otherwise Approximate Gamma 95% UCL 

All w 2 5 Adjusted Gamma 95% UCL 

All n 2 5 Approximate Gamma 95% UCL 

III) Lognormally Distributed Data Sets 

Measure of 
Symmetry 

§<0.5 

0.5 i § <1.0 

1.05 §<1.5 

155§<iO 

2.0 5§<2.5 

2.5 5§<3:0 

3.0 5§ 53.5 

§ >3.5 

Sample Size 

Alln 25 

All n 25 

Sin <25 

n 225 

Sin <20 

20 5 n < 50 

n 250 

5 5 n <20 
205n <50 
50 5 n <70 

n 270 

55w <30 

30 5W <70 
TOin <100 

n 2100 

55n <15 
155n <50 

50 5 h < 100 
100 5 n < 150 

n 2150 

5 5 n < 100 
n 2100 

95 percent UCL Method 

t-test, Modified t-test or Land's-H 95% UCL 

Und's-HUCL 

95% Chebyshev (Mean, Sd) UCL 
Land's-H UCL 

99% Chebyshev (Mean, Sd) UCL 
95% Chebyshev (Mean, Sd) UCL 
Land's-H UCL 

99% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
95% Chebyshev (Mean, Sd) UCL 
Land's-H UCL 

99% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
95% Chebyshev (Mean, Sd) UCL 
Land's-H UCL 

Hall's Bootstrap (if stable)*, otherwise 99% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
95% Chebyshev (Mean, Sd) UCL 
Land's-H UCL 

Hall's Bootstrap (if stable)*, otherwise 99% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

# 
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STATISTICAL METHODS USED FOR DETERMINING 95 PERCENT UPPER CONFIDENCE LIMITS (UCLs) 
FOR DATA SETS WITHOUT NONDEIECT OBSERVATIONS 

TV) Data Sets Requiring Non-Parametric (Distribution-Free) Methods 

Measure of 
Symmetry Sample Size 95 percent UCL Method 

§5 0.5 Alln i5 t- test UCL or Modified f-test 95% UCL 

0.5<SS1.0 All n 2 5 95% Chebyshev (Mean, Sd) UCL 

1.0<SS2.0 5£n <50 
n i'50 

99% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 

2.0 < S S 3.0 5Sn <10 
n SlO 

Hall's Bootstrap (if stable)*, otherwise 99% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

3;0<SS3.5 5Sn <30 
n S30 

Hall's Bootstrap (if stable)*, otherwise 99% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

§>3.5 5 S n < 100 
n ilOO 

Hall's Bootstrap (if stable)*, otherwise 99% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

Notes: 

UCL methods selected are from ProUCL Version 4.00.04 Draft Technical Guide (USEPA 2009) 
and the precursor document fUSEPA 2007). 

S Standard deviation of.natural-log transformed data. 
K Gamma shape parameter. 
ks Skewness of the original (untransformed) data. 

* If Bootstrap-f and Hall's bootstrap yield inflated UCLs, then the adjusted gamma UCL may be used. 
* If Hall's Bootstrap yields an unrealistically high UCL, then the Chebyshev UCL should be used. 
In cases where two UCL methods are listed, the one producing the higher (more conservative) estimate 

has been retained for the purposes of exposure estimates 
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STATISTICAL METHODS USED FOR DETERMINING 95 PERCENT UPPER CONFIDENCE LIMITS (UCLs) FOR DATA 
SETS WITH NONDETECT OBSERVATIONS 

I) Normal or Approximately Normal (S< 0.5) Data Sets 

Measure of 
Symmetry 

Percentage of 
Non-Detect Results Sample Size 95 percent UCL Method 

Normal distribution 
§<0.5 

0<%ND<100 
0 < %ND <100 

All n 2: 5 KM (f-test) or KM (Percentile Bootstrap) 95% UCL 
All n 2 5 KM (f -test) or KM (Percentile Bootstrap) 95% UCL 

II) Gamma Distributed Data Sets 

Measure of 
Symmetry 

KSI 

Percentage of 
Non-DetectResults Sample Size 95 percent UCL Method 

0 < %ND <30 All n 2 5 KM (Chebyshev) 95% UCL 
30 S %ND <50 All n i 5 KM (BCA Bootstrap) 95% UCL 

50 S %ND < 100 All n 2:5 JCM (f -test) 95% UCL 

1 < K i 2 0 < %ND <10 All n 2 5 KM (Chebyshev) 95% UCL 
10 5 %ND < 25 All M 2 5 KM (BCA Bootstrap) 95% UCL 
25 S %ND < 40 All n i 5 KM (Percentile Bootstrap) 95% UCL 
40S%ND<100 Allni5 KM(f -test) 95% UCL 

K>2 G<%ND<20 
20S%ND<40 
40 S %ND < 100 

All n 2 5 
All n 25 
All n 2 5 

KM (BCA Bootstrap) 95% UCL 
KM (Percentile Bootstrap) 95% UCL 
KM (/-test) 95% UCL 

III) Lognormally Distributed Data Sets (1) 

Measure of 
Symmetry 

§<:l.O 

Percentage of 
Non-Detect Results 

0<%NDS20 
0<%NDS20 
20 < %ND < 40 
40 S %ND < 100 

Sample Size 

5in i50-70 
n > 50-70 
All n 2 5 
Alln 25 

95 percent UCL Method 

KM (Chebyshev) 95% UCL 
KM (BCA Bootstrap) 95% UCL 
KM (BCA Bootstrap) 95% UCL 
KM (/-test) or KM (Percentile Bootstrap) 95% UCL 

1.0 5&S1.5 0<%NDS50 5S n<40 KM (Chebyshev) 97.5% UCL 
0 < %ND S 50 n 2 40 KM (Chebyshev) 95% UCL 

50 < %ND <100 All n 2 5 KM (BCA Bootstrap) 95% UCL 

1.5 < § S 2.0 0 < %ND <50 5 i n <40 KM (Chebyshev) 99% UCL 
0 <%ND<50 n 2 40 KM (Chebyshev) 97.5% UCL 

50s:%ND<100 5SnS40-50 KM (Chebyshev) 97.5% UCL 
50 S %ND <100 n 2 40-50 KM (Chebyshev) 95% UCL 

§ > 2.0,3.0 . 0 < %ND<100 Sin i50-60 KM (Chebyshev) 99% UCL 
0 < %ND < 100 n 2 60 KM (Chebyshev) 97.5% UCL 
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TABLE 5c 
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STATISTICAL METHODS USED FOR DETERMINING 95 PERCENT UPPER CONFIDENCE LIMITS (UCLs) FOR DATA 
SETS WITH NONDETECT OBSERVATIONS 

TV) Data Sets Requiring Non-Parametric (Distribution-Free) Methods 

Measure of 
Symmetry 

g<0.5 

0.5 iSi 1.0 

1.0<Sil.5 

1.5 < § i 2.0 

§ > ZO, 3.0 

Percentage of 
Non-Detect Results Sample Size 

0 < %ND < 100 All n 2 5 

0 < %ND 5 20 5Sn 550-70 
0<%NDS20 n > 50-70 
20<%ND<40 All« i 5 
40 5%ND<100 All n 2 5 

0<%NDS50 5 5 n < 40 
0 < %ND S 50 n ^40 

50 < %ND < 100 All n 2 5 

0<%ND<50 55n <40 
0<%ND<50 n 240 

50 S % ND < 100 5 5 n 5 40-50 
50 S %ND < 100 n 2 40-50 

0<%ND<100 5 5 « < 50-60 
0 < %ND < 100 n 2 60 

(I) 

95 percent IICL Method 

KM (f-test) or KM (Percentile Bootstrap) 95% UCL 

KM (Chebyshev) 95% UCL 
KM (BCA Bootstrap) 95% UCL 
KM (BCA Bootstrap) 95% UCL 
KM (t-test) or KM (Percentile Bootstrap) 95% UCL 

KM (Chebyshev) 97.5% UCL 
KM (Chebyshev) 95% UCL 
KM (BCA Bootstrap) 95% UCL 

KM (Chebyshev) 99% UCL 
KM (Chebyshev) 97.5% UCL 
KM (Chebyshev) 97.5% UCL 
KM (Chebyshev) 95% UCL 

KM (Chebyshev) 99% UCL 
KM (Chebyshev) 97.5% UCL 

Notes: 

UCL methods selected are from Section 4.10 of ProUCL Version 4.00.04 Draft Technical Guide (USEPA 2009) 
and the precursor document (USEPA 2007). 

§ Standard deviation of natural-log transformed data based on detected values only. 
K Gamma shape parameter, based on detected values only. 
% ND Percentage of non-detect (less than) results in a data set. 
KM Kaplan-Meier (KM) estimation method used to determine the sample mean, its standard error, and the 95% UCL 

of the population mean for data sets containing non-detects. 
Data distribution and symmetry statistic estimates are based on detected values only. 

In cases where two UCL methods are listed, the one producing the higher (more conservative) estimate 
has been retained for the purposes of exposure estimates 
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VALUES OF THE CUMULATIVE CHI-SQUARE (X') DISTRIBUTION (a = 0.05) 

Degrees of Chi-square Degrees of Chi-square Degrees of Chi-square Degrees of Chi-square 

Freedom Value Freedom Value Freedom Value Freedom Value 

1 0.003932 42 28.14 155 127.2 410 364.1 

2 0.1026 44 29.79 160 131.8 420 373.5 

3 0.3518 46 31.44 165 136.3 430 382.9 

4 0.7107 48 33.10 170 140.8 440 392.4 

5 1.145 50 34.76 175 145.4 450 401.8 

6 1.635 52 36.44 180 150.0 460 411.3 

7 2.167 54 38.12 185 154.5 470 420.7 

8 2.733 56 39.80 190 159.1 480 430.2 

9 3.325 58 41.49 195 163.7 490 439.7 

10 3.940 60 43.19 200 168.3 500 449.1 

11 4.575 62 44.89 205 172.9 510 458.6 

12 5.226 64 46.59 210 177.5 520 468.1 

13 5.892 66 48.31 215 182.1 530 477.6 

14 6.571 . 68 50.02 220 186.7 540 487.1 

15 7.261 70 51.74 225 191.3 550 496.6 

16 7.962 72 53.46 230 195.9 560 506.1 

17 8.672 74 55.19 235 200.5 570 515.6 

18 9.390 76 56.92 240 205.1 580 525.1 

19 10.12 78 58.65 245 209.8 590 534.7 

20 10.85 80 60.39 250 214.4 600 544.2 

21 11.59 82 62.13 255 219.0 620 563.2 

22 12.34 84 63.88 260 773.7 640 582.3 

23 13.09 86 65.62 265 778.3 660 601.4 

24 13.85 88 67.37 270 232.9 680 620.5 

25 14.61 90 69.13 275 237.6 700 639,6 

26 15.38 92 70.88 280 242.2 720 658.7 

27 16.15 94 72.64 285 246.9 740 677.9 

28 16.93 96 74.40 290 251.6 760 697.0 

29, 17.71 ^ 98 76.16 295 256.2 780 716.2 

30 18.49 100 77.93 300 260.9 800 735.4 

31 19.28 105 82.35 310 270.2 820 754.5 

32 20.07 110 86.79 320 279.6 840 773.7 

33 20.87 115 91.24 330 288.9 860 792.9 

34 21.66 120 95.70 340 298.3 880 812.2 

35 22.47 125 100.2 350 307.6 900 831.4 

36 23.27 130 104.7 360 317.0 920 850.6 

37 24.07 135 109.2 370 326.4 940 869.8 

38 24.88 140 113.7 380 335.8 960 889.1 

39 25.70 145 118.2 390 345.2 980 908.3 

40 26.51 150 122.7 400 354.6 1000 927.6 

Source: MS Excel Gammalnv function (setting ^ probability'= 0,05, 'alpha' = degrees of freedom 2, and 'beta' = 2) 
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TABLE 7 

ADJUSTED SIGNinCANCE LEVELS (a) FOR ADJUSTED GAMMA UCL CALCULATIONS 

Number 
of Samples 

5 
10 

i 
20 
40 

Specified level of significance (a) 
0.05 
0.0086 
0.0267 
0.0380 
0.0440 
0.0500 

0.1 
0.0432 
0.0724 
0.0866 
0.0934 
0.1000 

0.01 
0.0000 
0.0015 
0.0046 
0.0070 
0.0100 

Source: Table 2-2 ofProUCL Version 4.00.04 Technical Guide (February 2009) 
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VALUES OF HO.95 FOR LAND'S-H UCL METHOD 

Standard deviation of Number of Samples 
log^transformed data 3 5 7 10 12 15 21 31 51 101 301 601 1001 

(S,og) 

0,10 2.750 2.035 1,886 1,802 1.775 1.749 1.722 1.701 1.684 1.670 1,659 1.656 1.654 
0.20 3.295 2.198 1.992 1.881 1.843 1.809 1.771 1,742 1,718 1.697 1.680 1.674 1.671 
0.30 4.109 2.402 2.125 1.977 1.927 1.882 1.833 1.793, 1.761 1.733 1.709 1.700 1.696 
0,40 5.220 2.651 2.282 2.089 2.026 1.968 1.905 1.856 1.813 1.777 1.746 1,734 1.728 
0.50 6.495 2.947 2.465 2.220 2.141 2.068 " 1.989 1.928 1.876 1.830 1.790 1.776 1.769 

0.60 7.807 3.287 2.673 2.368 2.271 2,181 2.085 2.010 1,946 1.891 1.843 1.825 1.816 
.0.70 9.120 3.662 2.904 2.532 2.414 2.306 2.191 2.102 2.025 1.960 1.902 1,881 1.870 
0.80 10.43 4,062 3.155 2.710 2.570 2.443 2.307 2.202 _ 2.112 2.035 1.968 1.944 1,931 
0.90 11.74 4.478 3.420 2.902 2.738 2.589 2,432 2.310 2,206 2.117 2.040 2.012 1.997 
1,00 13.05 4.905 3.695 3.103 2.915 2.744 2.564 2.423 2.306 2.205 2.117 2,085 2.068 

1.25 16.33 6;O0l 4.426 3.639 3.389 3.163 2.923 2.737 2.580 2.447 2.330 2.288 2.266 
1.50 19.60 7.120 5.184 4.207 3,896 3.612 3.311 3.077 2.881 2.713 2.566 2.514 2.486 
1.75 22.87 8.250 5.960 4.795 4,422 4.081 3.719 3.437 3.2O0 2.997 2.820 2.757 2.723 
2.00 26,14 9387 6.747 5.396 4.962 4.564 • 4.141 3.812 3.533 3,295 3:088 3.013 2.974 
2.50 32,69 11.67 8.339 6.621 6.067 5,557 5.013 4.588 4.228 3.920 3.650 3.553 3.503 

3.00 39.23 13.97 9.945 7.864 7.191 6.570 5.907 5.388 4.947 4.569 4.238 4.119 4.057 
3.50 45.77 16.27 11.56 9.118 8.326 7.596 6.815 6.201 5.681 5.233 4.842 4.700 4.627 
4.00 52,31 18.58 13.18 10.38 9.469 8.630 7.731 7.024 6.424 5.908 5.456 5.293 5.208 
4.50 58.85 20,88 14.80 11.64 10.62 9.669 8.652 7.854 7.174 6.590 6.077 5.892 5.796 
5.00 65.39 23.19 16.43 12.91 11.77 10.71 9.579 8,688 7.929 7.277 6.704 6.497 6.390 

6.00 78.47 27.81 19.68 15.45 14.08 12.81 11.44 10.36 9.449 8.661 7.968 7.718 7.588 
7.00 91.55 32.43 22.94 18.00 16.39 14.90 13.31 12.05 10.98 10.05 9.242 8.949 8.797 
8.00 104.6 37.06 26.20 20.55 18.71 17.01 15.18 13.74 12.51 11.45 10.52 10.19 10.01 
9;00 117.7 41.68 29.46 23.10 21.03 19.11 17.05 15.43 14,05 12.85 11.81 11.43 11.23 

10.00 130.8 46.31 32.73 25.66 23.35 21.22 18.93 17.13 15.59 14.26 13.10 12,67 12,45 

Sources: Land (1975) and Gilbert (1987). 
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TABLE 9 

Z-SCORES FOR THE STANDARD NORMAL DISTRIBUTION 

Page 1 of 2 

(i) Probability associated tvith specified Z-score 

-4.00 0.00003 -2.00 0.0228 0.00 0.5000 
-3.95 0.00004 -1.95 0.0228 0.05 0.5199 
-3.90 0.00005 -1.90 0.0287 0.10 0.5398 
-3.85 0.0001 -1.85 0.0322 0.15 0.5596 
-3.80 0.0001 -1.80 0.0359 0.20 0.5793 
^.75 0.0001 -1.75 0.0401 0.25 0.5987 
-3.70 0.0001 -1.70 0.0446 0.30 0.6179 
-3.65 0.0001 -1.65 0.0495 0.35 0.6368 
-3.60 0.0002 -1.60 0.0548 0.40 0.6554 
-3.55 0.0002 -135 0.0606 0.45 0.6736 
-3.50 0.0002 -1.50 0.0668 0.50 0.6915 
-3.45 0.0003 -1.45 0.0735 0.55 0.7088 
-3.40 0.0003 -1.40 0.0808 0.60 0.7257 
-3.35 0.0004 -1.35 0.0885 0.65 0.7422 
-3.30 0.0005 -1.30 0.0968 0.70 0.7580 
-3.25 0.0006 -1.25 0.1056 0.75 0.7734 
-3.20 0.0007 -1.20 0.1151 0.80 0.7881 
-3.15 0.0008 -1.15 0.1251 0.85 0.8023 
-3.10 0.0010 -1.10 0.1357 0.90 0.8159 
-3.05 0.0011 -1.05 0.1469 0.95 0.8289 
-3.00 0.0013 -1.00 0.1587 1.00 0.8413 
-Z95 0.0016 -0.95 0.1711 1.05 0.8531 
-2.90 0.0019 -0.90 0.1841 1.10 0.8643 

-2.85 0.0022 -0.85 0.1977 1.15 0.8749 
-2.80 0.0026 -0.80 0.2119 1.20 0.8849 
-2.75 0.0030 -0.75 0.2266 1.25 0.8944 
-2.70 0.0035 -0.70 0.2420 1.30 0.9032 
-2.65 0.0040 -0.65 0.2578 1.35 0.9115 
-Z60 0.0047 -0.60 0.2743 1.40 0.9192 
-2.55 0.0054 -0.55 0.2912 1.45 0.9265 
-2.50 0.0062 -OJO 0.3085 1.50 0.9332 

-Z45 0.0071 -0.45 0.3264 1.55 0.9394 
-2.40 0.0082 -0.40 0.3446 1.60 0.9452 
-2.35 0.0094 -0.35 0.3632 1.65 0.9505 
-2.30 0.0107 -0.30 0.3821 1.70 0.9554 

-2.25 0.0122 -0.25 0.4013 1.75 0.9599 
-2J20 0.0139 -0.20, 0.4207 1.80 0.9641 

-2.15 0.0158 -0.15 0.4404 1.85 0.9678 
-2.10 0.0179 -0.10 0.4602 1.90 0.9713 
-2.05 0.0202 -0.05 0.4801 1.95 0.9744 
-2.00 0.0228 0.00 0.5000 ZOO 0.9772 

Z-Score 
2.00 
2.05 
2.10 
2.15 
Z20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
Z75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10, 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
335 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

Probability 
0.9772 
0.9798 
0.9821 
0.9842 
0.9861 
0.9878 
0.9893 
0.9906 
0.9918 
0.9929 
0.9938 
0.9946 
0.9953 
0.9%0 
0.9965 
0.9970 
0.9974 
0.9978 
0.9981 
0.9984 
0.9987 
0.9989 
0.9990 

0.9992 
0.9993 
0.9994 
0.9995 
0.9996 
0.9997 
0.9997 
0.9998 

0.9998 
0.9998 
0.9999 
0.9999 

0.9999 
0.9999 

0.9999 
0.99995 

0.99996 
0.99997 
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TABLE 9 

Z-SGORES FOR THE STANDARD NORMAL DISTRIBUTION 

(it) ̂ scgn assoMted mtk speafied Probability 

Page 2 of 2 

Probability Z-Seore Probability Z-Seore Probability Z-Scori 

0.000001 -4.753 0.10 -1.282 030 0.000 

0.000005 -4.417 0.11 -1277 0.51 0.025 

0.000007 -4.344 0.12 -1.175 0.52 0.050 

0.000009 -4.288 0.13 -1.126 0.53 0.075 

0.00001 -4.265 0.14 -1.080 0J4 0.100 

0.00002 -4.107 0.15 -1.036 0.55 0.126 

0.00003 -4.013 0.16 -0.994 0.56 0.151 

0.00004 -3.944 0.17 -0.954 0.57 0.176 

0.00005 -3.891 0.18 -0.915 0.58 0.202 

0.00006 -3.846 0.19 -0.878 0.59 0 778 

0.00007 -3.808 0.20 -0.842 0.60 0.253 

0.00008 -3.775 021 -0.806 0.61 0.279 

0.00009 -3.746 0.22 -0.772 0.62 0.305 

0.0001 -3.719 0.23 -0.739 0.63 0.332 

0.0002 -3.540 0.24 -0.706 0.64 0.358 

0.0003 .3.432 0.25 -0.674 0.65 0.385 

0.0004 -3.353 0.26 -0.643 0.66 0.412 

0.0005 -3.291 0.27 -0.613 0.67 0.440 

0.0006 -3.239 0J>8 -0.583 0.68 0.468 

0;0007 -3.195 0.29 -0.553 0.69 0.496 

0.0008 -3.156 0.30 -0.524 0.70 0.524 

0.0009 -3.121 0.31 -0.496 0.71 0.553 

0.001 -3.090 0.32 -0.468 0.72 0.583 

0.002 -2.878 0.33 -0.440 0.73 0.613 

0.003 -2.748- 0.34 -0.412 0.74 0.643 

0.004 -Z652 0.35 -0.385 0.75 0.674 

0.005 -2.576 0.36 -0.358 0.76 0.706 

0.006 -2.512 0.37 -0.332 0.77 0.739 

0.007 -2.457 0.38 -0.305 0.78 0.772 

0.008 -2.409 0.39 -0.279 0.79 0.806 

0.009 -Z366 0.40 -0.253 030 0.842 

0.01 -2.326 0.41 -0.228 0.81 0.878 

0.02 -2.054 0.42 -0.202 0.82 0.915 

0.03 -1.881 0.43 -0.176 0.83 0.954 

0.04 -1.751 0.44 -0.151 0.84 0.994 

0.05 -1.645 0.45 -0.126 0.85 1.036 

0.06 -1.555 ^ 0.46 -0.100 0.86 1.080 

0.07 -1.476 0.47 -0.075 0.87 1.126 

0.08 -1.405 0.48 -0.050 036 1.175 

0.09 -1.341 0.49 -0.025 0.89 1.227 

0.10 -1.282 0.50 0.000 0.90 1.282 

Probability 
0.90 
0.91 
0.92 
0.93 
0.94 
0.95 
0.96 
0.97 
0.98 
0.99 

0.991 
0.992 
0.993 
0.994 
0.995 
0.996 
0.997 
0.998 
0.999 
0.9991 
0.9992 
0.9993 
0.9994 
0.9995 
0.9996 
0.9997 
0.9998 
0.9999 

0.99991 
0.99992 
0.99993 
0.99994 
0.99995 
0.999% 
0.99997 
0.99998 
0.99999 

0.999991 
0.999993 
0.999995 
0.999999 

Z-Score 
1.282 
1.341 
1.405 
1.476 
1.555 
1.645 
1.751 
1.881 
2.054 
2.326 
2.366 

2.409 
2.457 
2.512 
2.576 
2.652 
2.748 
2.878 
3.090 
3.121 
3.156 
3.195 
3.239 
3.291 
3.353 
3.432 
3.540 
3.719 
3.746 
3.775 
3.808 
3.846 
3.891 
3.944 
4.013 
4.107 

4.265 

4.288 
4.344 
4.417 

4.753 • 
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TABLE E.1 

LIST OF TABLES 

ADULT LEAD MODEL FOR CURRENT/FUTURE 
INDUSTRIAL/COMMERCIAL WORKER EXPOSED TO LEAD IN 
SURFACE SOIL AND FOR FUTURE CONSTRUCTION/UTILITY 
WORKER EXPOSED TO LEAD IN SOIL 

TABLE E.2 lEUBK MODEL INPUT PARAMETERS FOR LEAD IN ON-SITE 
GROUNDWATER FOR THE PROTECTION OF THE OFF-SITE CHILD 
RESIDENT 

LIST OF ATTACHMENTS 

ATTACHMENT E.l lEUBK MODEL OUTPUTS 
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TABLE E.1 

ADULT LEAD MODEL FOR CURRENT/ FUTURE INDUSTRIAI/ COMMEROAL WORKER EXPOSED TO LEAD IN SURFACE SOR 

^ AND 'FOR FUTURE CONSTRUCTION/UTILITY WORKER EXPOSED TO LEAD IN SOIL 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE^ OHIO 

Current/Future Future 

On-SiU On-site 

Industrial/Commercial Construction/ Utility 

Model Parameters Symbol Units Worker Worker Ref 

Concentration of Lead in Soil. PbS Mg/g 990 1,105 Site-Specific (1) 

95th Percentile PbB in fetus PbBfc,„,o.95 Pg/dL 10 10 (2) 

R (Mean ratio of fetal to maternal PbB) Bfelal/matemal unitiess 0.9 0.9 (2) 

Individual geometric standard deviation GSUi unitless 2.1 2.1 (2) 
Baseline blood lead value PbB.d„iu, Fg/dL 1.9 1.9 (2) 

Biokinetic slope factor BKSF (ig/dL per Fg/day 0.4 0.4 (2) 

Soil ingestion rate IRs g/day 0.1 0.33 (3) 

Soil exposure frequency EFs days/yr 219 60 Exposure Scenario Specific 

Absolute absorption fraction of lead in soil AFs 0.12 0.12 (2) 
Averaging time AT days/yr 307 84 (2) 

EXPOSURE VALUE Formula H>B (Fg/dL) PbB(ug/dL) 

Blood lead contribution from Soil PbB„i, = (PbS X BKSF x IRg x AFj x EFs)/AT 3.39E+00 1.25E-K)1 

Total from site exposure 

Total from site exposure + non-site exposure 

P^BpnimSitt Exposure ~ PBB^IL PBBWATER 

I'BBijie + noivsilc ^ PbBprom Sire Exposure l^B,du||^ g 

3.39E+00 

5.29 

1.25E+01 

14.40 

95th percentile for fetal blood lead PBBrereuxss = Rfetai/insretmi * GSDi''"' x PbB 16.1 43:9 

Notes: 

(1) Soil concentration is based on arithmetic average concentration. 

(2) USEPA, 2003;Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead in 

Soil. EPA-540.R-03-001. January 2003. 

(3) USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2002. 
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TABLE < 

lEUBK MODEL INPUT PARAMETERS FOR LEAD IN ON-SITE GROUNDWATER 

FOR THE PROTECTION OF THE OFF-SITE CHILD RESIDENT 

RISK ASSESSMENT 

SOUTH DAYTON DUMP AND LANDHLL SITE 

MORAINE, OHIO 

AIR CONCENTRATIONS 
Indoor Air Pb Concentrations: 30.0 percent of outdoor (default) 

Other Air Parameters: 
Age Time Outdoors Ventilation Rate Lung Absorption Outdoor Air 

(Years) (Hours) (m^/day) (%) (tigPWm') 
0.5-1 1.0 2.0 32.0 0.100 
1-2 2.0 3.0 32.0 0.100 
2-3 3.0 5.0 32.0 0.100 
3A 4.0 5.0 32.0 0.100 
4-5 4.0 5.0 32.0 0.100 
5-6 4.0 7.0 32.0 0.100 
6-7 4.0 7.0 32.0 0.100 

DIETARY INTAKE DRINKING WATER CONCENTRATION 
Default Concentrations (Variable) Site-Specific Concentration: 3.24 fig Pb/L (mean) 
Age Dietary Intake Age Water Consumption 

(Years) (fig/day) (Years) (I/day) 
0.5-1 2.26 0-1 0.20 
1-2 1.96 1-2 0.50 
2-3 2.13 2-3 0.52 
3-1 2.04 3-4 0.53 
4-5 1.95 4-5 0.55 
5-6 2.05 5-6 0.58 
6-7 2.22 6-7 0.59 

SOIL AND DUST 
SOIL (Constant Concentration): 200 fig Pb/g (default) 

DUST: (Constant Concentration): 150 fig Pb/g (Average Multiple Source) 
Age Soil House Dust 

(Years) (UK Pb/g) 
0-1 200.000 150.000 
1-2 200.000 150.000 
2-3 200.000 150.000 
3-4 200.000 150.000 
4-5 200.000 150.000 
5-6 200.000 150.000 
6-7 200.000 150.000 

MATERNAL CONTRIBUTION ; Infant Mode! 
Maternal Blood Concentration: 1.00 txg Fb/dL (default) 

ABSORPTION METHODOLOGY: Non-Linear Active - Passive 
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LEAD MODEL FOR WINDOWS Version 1.1 

Model Version: 1.1 Build9 
User Name: Sdirth Dayton Dump and Landfill Site 
Date: 01/20/2010 
^te Name: 38443 RPT11 South Dayton Dump 
Operatrie Unit: Moraine, Ohio 
Run Mode: Site Risk Assessment 

# Diet Data 
(tefSult dietary lead intakes 
# Water Data 
aita^peciflc arithmetic mean on-Site groundwater lead concentration 
# Soii/DuSt Data 
defauit soii lead concentration 

Air 

indoor Air Pb Concentration: 30.000 percent of outdoor. 
Other Air Parameters: 

Age Time 
Outdoors 

Ventilation 
Rate 

Lung 
Absorption 

Outdoor Air 
Pb Cone 

(hours) (mVday) (%) (pg Pb/m^) 

.5-1 1.000 2.000 32.000 0.100 
1-2 2.000 3.000 32.000 0.100 
2-3 3.000 5.000 32.000 0.100 
3-4 4.000 5.000 32.000 0.100 
4-5 4.000 5.000 32.000 aioo 
5-6 4.000 7.000 32.000 0.100 
6-7 4.000 7.000 32.000 0.100 

Diet 

Age Diet intake(pg/day) 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

2.260 
1.960 
2.130 
2.040 
1.950 
2.050 
2.220 

Drinking Water 

Water Consumption; 
Age Water (Uday) 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

0.200 
0.500 
0.520 
0.530 
0.550 
0.580 
0.590 

Drinking Water Concentration: 3.240 pg Pb/L 



•*•••• 30||, 4 ****** 

Muitlpie Source Analysfs Used 
Average multiple source concentration: t50.000 pg/g 

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
Outdoor airborne lead to Indoor tiousebold dust lead concentration: 100.000 
Use alternate indoor dust Pb sources? No 

Age Soil(pgPbfg) House Dust (pg Pb/g> 

.5-1 200.000 150.000 
1-2 200.000 150.000 
2-3 2oaooo 150.000 
3-4 200.000 150.000 
4-5 200.000 150.000 
5-6 200,000 150.000 
6-7 200.000 150.000 

****** Alternate Intake **** «* 

Age Alternate (pg Pb/day) 

.S-1 0.000 
1-2 0.000 
2-3 aooo 
3-4 0.000 
4-5 0.000 
5-6 0.000 
6-7 aooo 

Maternal Contribution: Inftmt MOdel ****** 

Maternal Blood Concentration: 1.000 pg Pb/dL 

CALCULATED BLOOD LEAD AND LEAD UPTAKES: 

Year Air Diet Alternate Water 
(pg/oay) (M9/0ay) (pg/day) (pg/day) 

.5.1 0.021 1.061 0.000 0.304 
1-2 0.034 0.912 0.000 0.754 
2-3 0,062 1.001 0.000 0.792 
3-4 0.067 0.967 0.000 0.814 
4-5 0.067 0.94O 0.000 0.859 
5-6 0.093 0.994 0.000 0.911 
6-7 0.093 1.079 0.000 0.929 

Year SollfDuSt Total Blood 
(pg^Oay) (pg/day) (pg/dL) 

.5-1 4.132 5.519 3.0 
1-2 6.503 8.203 3.4 
2-3 6.565 a4i9 3.1 
3-4 6.623 a47i 3.0 
4-5 4.987 6.851 2.5 
5-6 4.515 6.513 2.1 
6-7 4.278 6.380 1.8 



Proh. Distribution (%) 
IflOr 

75 

50 

25 

A 

0 2 4 6 8 10 12 14 16 18 20 22 34 
Blood Pb Cone (fig/dL) 

CotoiT = 10.000 (ig/dl Age Range = 0 to 84 months 
Geo Mean = 2.672 
GSD a 1.600 Run Modes Site Risk Assessment 
% Above s 0049 



Prob.Deiu% (Blood Pt>) 
SO 

0 2 4 6 0 1:0 12 14 16 18 20 22 24 

Blood Pb Cone (m/dL) 

Cutoffs: 10.000 |iig/dl AgeRangesOto84months 
Geo Mnns 2.672 
GSDs 1.600 Run Modes She Risk Assessment 
%Aboves0.249 
%Bciows 99.751 
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APPENDIX F 

ESTIMATION OF WORM UPTAKE FACTORS FOR PAHS 

Beyer and Stafford measured uptake of PAHs by earthworms in dredge spoils. 
However, use of uptake factors from Beyer and Stafford (1993) is problematic because 
the worms were analyzed before they had purged their guts. Thus, a considerable 
amount of some chemicals measured in the worms was associated with the soil in the 
guts. Beyer and Stafford suggest that the amount of ingested soil can be estimated by 
the observed uptake factor for aluminum, because they concluded that measured 
aluminum is almost all associated with ingested soiP. Based on this qualitative 
assessment, these authors conclude that "virtually all of the PAHs in the earthworms 
were in ingested soil". The UF for aluminum was 0.34, which suggests that about 1/3 of 
the total dry weight mass of the worm with soil gut contents was soil. Based on this 
assumption, the relative concentration of the worm with gut contents can be estimated 
as 

33% * [Soil] + 67% * UFwonn * [Soil] = UFw+s * [Soil] 

Where [Soil] is the concentration of the compound in soil, UF worm is the uptake factor 
for the worm itself, and UFw+s is the observed uptake factor for the worm and 
unpurged soil. The equation can be simplified by dividing by [Soil] to yield 

UFwom, * [Soil] = (UFw+s -.33) /0.67 

UFw+s for individual and total PAH are reported in Beyer and Stafford. Thus, the 
UFworm for each compound can be easily calculated, as shown in Table F.l below. 
Notably, the estimated UFworm for total PAHs is 0, suggesting rapid metabolism of PAHs 
by the worms. While there were some individual PAHs with UFworm values above zero, 
Beyer and Stafford doubt that these differences are biologically significant. There was 
no relationship between UFworm and molecular weight of the PAHs (r = 0.27, p = 0.30, 
Spearman-Rank Correlation), the latter potentially an indicator of biodegradability. 

This supposition appears to be based on the common knowledge that aluminum if not readily 
incorporated into biological tissue. Data from Helmke et al. (1979) support this supposition. They 
estimated the bioaccumulation of a number of elements and found that several, including barium, 
chromium, iron, scandium, and thallium were not accumulated to any extent by earthworms. The 
authors note that except for barium, the elements having the lowest bioavailability "are ordinarily 
trivalent in soils and except for Fe, are generally biologically inert." Aluminum is also generally 
trivalent and also generally biologically inert. 
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Table F.l. Observed uptake factor for PAHs and other chemicals in unpurged worms, 
from Beyer and Stafford, and calculated uptake factors for the worms themselves. 

Compound lIFw*s liFworm 

Aluminum 0.34 0.01 
PCB 2.70 3.54 
DDE 2.70 3.54 

Acenaphtiiene 0.30 0.0* 
Acenaphthylene 0.22 0.0* 

Anthracene 0.32 0.0* 
Berlz(a)^thracene 0.27 0.0* 

Benzo(a)pyrene 0.34 0.01 
Benzg(b)fluoranthene 0.21 0.0* 
Benzo(g,h,i)perylene 0.15 0.0* 
Benzo(k)fluorantherie 0.21 0.0* 

Chrysene 0.44 0.16 
Diberiz(a,h)^tiiracene 0.49 0.24 

Fluoranthene 0.37 0.06 
Fluorene 0.20 , 0.0* 

indeno(l,2,3-cd)pyrene 0.41 0.12 
Napthalene 0.21 0.0* 

Phenanthrene 0.28 0.0* 
Pyrene 0.39 0.09 

Total PAH ,0.30 0.0* 
* UFworm was mathematically negative, and set to zero. 

Bioaccumulation of PAHs by earthworms can also be estimated with data supplied by 
Talley et al. (2002), who also conducted bioaccumulation experiments with earthworms 
living in dried sediments. In these experiments, the worms were allowed to purge their 
guts for 24 hours; thus, diese data provide a more direct indication of worm 
bioaccumulation. 

As with the Beyer and Stafford data, the Talley et al. data demonstrate low rates of 
bioaccutrtulation of PAHs by worms (Table F.2). On average, worms had about 7% of 
the PAH concentrations as soils, on a dry weight basis. Observed bioaccumulation 
varied by PAHs, zmd there was a marginally significant relationship between UFworm 
and molecular weight of the PAHs (r = 0.49, p = 0.052, Spearman Rank Correlation). 
However, the UFworm values estimated with these data showed no relationship with 
those estimated from the Beyer and Stafford data (r = 0.27, p = 0.31, Spearman Rank 
Correlation). On a dry weight Worm to dry weight soil basis, UFworm for total PAHs 
averaged 0.07. Worms are typically 83% water (EPA 1993), so a wet weight worm to dry 

# 
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weight soil UF would be approximately 0.01 on a wet weight worm to dry weight soil 
basis. 

Table F.2. PAH concentrations in soil and purged worms from Talley et al. All 
concentrations as dry weight. 

Soil Cone. Worm Cone. 
PAH mg/fcg m^g UFu,om, 

Acenaphthene 2.08 0.03 0.02 
Acenaphthylene 0.28 0.01 0.04 

Anthracene 3.19 0.03 0.01 
Benzfalanthracene 6.67 0.54 0.08 

Benzo(a)pyrene 6.81 1.10 0.16 
Benzo(b)fluoranthene 7.36 1.34 0.18 
Benzo(g,h,i)perylene 5.28 0.35 0.07 
Benzo(k)fluoranthene 6.11 0.63 0.10 

Chrysene 9.58 1.07 0.11 
Dibenz(a,h)anthracene 1.11 0.13 0.11 

FluOranthene 21.67 0.71 0.03 
Fluorene 2.22 0.02 0.01 

Indeno(l,2,3-cd)pyrene 5.28 0.47 0.09 
Napthalene 1.39 0.03 0.02 

Phenanthrene 15.28 0.10 0.01 
Pyrene 17.50 1.60 0.09 

Sum of PAH 111.81 8.17 ,0.07 

A third study, for worms living in a vitriety of contaminated soils, was conducted by 
Krauss et al. (2000, 2001). These authors report Biota to Soil Accumulation Factors 
(BSAF) values. Most of the PAHs had BSAF values between 0.10 to 0.20, although three 
intermediate molecule weight PAHs (fluorene, anthracene, and phenanthrene) had 
BSAF values between 0.25 and about 0.5 (Table F.3). These BSAF values are normalized 
to worm lipid, 1.2 percent of wet weight, and soil carbon, which averaged 3.4 percent. 
To make these values comparable to the other two zmalyses, these were converted to a 
dry weigh worm to dry weight soil UFworm. The effects of carbon and lipid were 
removed by multiplying by 3;4 percent/1.2 percent, and then these values were 
converted to dry weigh worm UF by dividing by 0.17 percent. 

As can be seen (Table F.3), values reported by Krauss et al. are considerably higher than 
those reported by the previous two analysts. These differences could be due to 
differences in soil texture or organic carbon. Dredged sediments might tend to be finer 
grained and have higher organic carbon than soils. In view of this uncertainty, the 
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average UFworm from Krauss et al. (0.47) was selected as the appropriate value to 
estimate earthworm concentrations. This value is equal to a wet weight worm to dry 
weight soil UF of 0.08, For simplicity and conservatism, a value of 0.10 was used in the 
food chain analyses. 

Table F.3. BSAF values for worms reported by Krauss et al. BSAF values are expressed 
on a lipid and organic carbon basis. The UFworm is expressed on a dry weight worm to 
dry weight soil basis. 

PAH BSAF UFworm 

Acenaphthene 0.23 0.29 
Acenaphthylene 0.17 0.35 

Anthracene 0.43 0.47 
Benz(a)anthracene 0.18 1.06 

Benzo(a)pyrene 0.21 0.63 
Benzp(b + 

k)flupr^herie 
0.17 0.88 

Benzp(e)pyrene 0.23 0.37 
Benzo(g,h,i)perylene 0.16 0.35 

Chrysene 0.24 0.38 
Dibenz(a,h)anthracene 0.17 0.50 

Fluoranthene 0.18 0.35 
Fluprene 0.51 0.43 

Indeno(l,2,3-cd)pyrene 0.21 0.47 
Napthalene 0.14 0.40 

perylene 0.19 0.43 
Phenanthrene 0.31 0.35 

Pyrene 0.17 0.34 
Average for all PAHs 0.23 0.47 

Beyer, W. N., and Stafford, C. 1993. Suivey and evaluation of contaminants in 
earthworms and in soils derived from dredged material at confined disposal 
facilities in the Great Lakes region. Environ. Mon. Assess. 24:151-165. 

Helmke, P;A., W.P. Robarge, R. L. Korotev, and P. J. Schomberg. 1979. Effects of soils 
-applied sewage sludge on concentrations of elements in earlhworms. J. 
Environ. Quality 8: 322-327. 

Krauss, M., W. Wilcke, and W. Zech. 2000. Availability of polycyclic aromatic 
hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs) to earthworms in 
urban soils. Environ. Sci. Technol. 34: ̂ 35-4340. 
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Krauss, M. and . Wilcke. 2001. Predicting soil-water partitioning of polycyclic aromatic 
hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs) by desorption with 
methanol-water mixtures at different temperatures. Environ. Sci. Technol. 35: 
2319-2325. 

Talley, J. W., Ghosh, U., Tucker, S. G., Gurey, J. S., and Luthy, R. 2002. Particle-Scale 
understanding of the bioavailability of PAHs in sediment. Environ. Sci. Technol. 
36:477-483. 
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BIO ACCUMULATION OF CHLORINATED ORG ANICS 

Information regarding the bioaccumulation potential of hydrophobic, poorly 
metabolized chemicals, such as PCBs, by small herbivorous and omnivorous animals is 
limited. A review of available data for this class of chemicals suggests that biota to soil 
accumulation factors (BSAF) range from less than 0.01 to a maximum of about 5 
(Table G.l). The geometric mean is about 0.1 (mg/kg wet weight small vertebrate prey 
to mg/kg dry weight in soil). Higher values tend to come from systems with very low 
concentrations and uncertain sources of contamination, such as PCBs in agricultural 
fields and DDT from cereal crop fields^ (Hebert et al., 1994). These high BSAF values are 
suspect because the dominant source of contaminants to these areas is likely to be 
atmospheric deposition. The apparent soil to mammal bioaccumulation in these cases 
will be eirtificially elevated because the primary exposure route would be from direct 
deposition onto the plants, as opposed to uptake by the plants of soil bound chemicals 
(which is generally negligible for very hydrophobic compounds). An analogous 
situation occurs for mercury, which is also not bioavailable to plants but is widely 
dispersed in the air. Even in cases in which the soil had been spiked with mercury, 90 to 
95 percent of the mercury in above ground plant tissues came from atmospheric 
deposition rather tiian root uptake (Mosbaek et al., 1988). 

In contrast, the exposure of a small vertebrate to COPCs at the South Dayton Landfill 
Site is primarily through ingestion of chemiceils initially bioaccumulated by plants. This 
will be limited because plants do not readily bioaccumulate very hydrophobic 
compounds (Travis and Arms 1988). 

DDT was not widely used on cereal crops. Therefore, the DDT measured in the soil at the site 
discussed in Hebert et al. could have been due to background sources rather that agricultural use. In 
contrast, DDT was widely used on fruit, and the high concentrations of DDT found in an orchard 
area considered by Hebert et al. were probably associated with intentional application. 

038443(11) G-1 CONESTOGA-ROVERS& ASSOCIATES 



TABLE G.1 

LITERATURE VALUES OF BIOTA TO SOIL ACCUMULATION FACTORS (BSAF) OF 
NON-METABOLIZABLE ORGANOCHLORINES BY SMALL RODENTS 

Compound Soil Cone. 
Rodent 
Cone. BSoUAF Source of Chemical/Habitat Reference 

TCDD 
25 2.25 0.09 

Pulp sludge 
application/forest 

ERT1987 

TCDD 
21 11 . 0.52 

Pulp sludge 
application / forest 

ERT1987 

TCDD 
10 1.25 0.13 

Pulp sludge 
application/forest 

ERT1987 

TCDD 
31 8 0.26 

Pulp sludge 
application/ forest 

ERT 1987 

TCDD 10.8 4.0 0.37 Pulp sludge 
application/forest 

Thiel et al. 1989 

TCDD 3500 1125 0.32 Explosion at Serveso/urban Fanellietal. 1980 
DDT 0.0015* 0.0004* 0.02 Agriculture?/ terrestrial 

habitat 
Hebert et al. 1994 

DDE 
/ 

0.0370* 0.0027* 0.07 Agriculture? / terrestriail 
habitat 

Hebert et al. 1994 

DDD 0.0011* ' 0.0004* 0.37 Agriculture?/ terrestrial 
. habitat 

Hebert etal. 1994 

t-DDT 141 0.20 0.001 DDT spill/old industrial site Menzie et al. 1992 
DDE 0.004 0.009 2.5 Agriculture? / cereal 

cropland 
Hebert etal. 1994 

DDE 0.343 0.006 0.03 Agriculture / Orchard Hebert etal. 1994 
PCB #118 . 0.00044* 0.0015* 3.3 No known release/rural 

land 
Hebert etal. 1994 

PCB #138 0.00033* 0.0019* 5.9 No known release/rural 
land 

Hebert et al. 1994 

PCB 47.7 0.19 0.004 PCB spill / wetland Charters et al. 1993 
PCB 44.3 0.16 0.004 PCB spill/wetland Charters et al. 1993 ; 
PCB 64 0.10 0.001 PCB spill/wetland Charters et al. 1993 
PCB 6.5 0.13 0.02 PCB spill Blakenship et al. 2005 

Geomean 0.08 

Notes: 
* Geometric mean of ranges provided in that reference. 
(1) All soil concentrations are in mg/kg DW except for TCDD concentrations are in pg/kg 

DW. 
(2) All rodent concentrations are in pg/kg WW except for TCDD concentrations are in 

ng/kgWW. 
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